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ERRATA SHEET for NOCC/JTWC Technical Note 82l

Please make the following change to this publication:
Page 16, Table 9,

The labeling of two techniques, CY50 and CY85, is in reverse
order along the X- and Y-axes. All values contained within the
24~ and U48-hour forecast verification sections are correct,
providing the order of techniques is changed to the following:

JTIWC TXAN CY60 C€CY85 BRAG ECLIM XTRP |, HPAC
JTWC

TYAN

CYS0  mememe e e
Cy85s . This change applies to bot
BPAC the 24- and 48-hour sections
CLIM = e -
XTRP

HPAC
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ABSTRACT

The Joint Typhoon Warning Center (JTWC) area of responsibility
includes the Southern Hemisphere, from 180° longitude westward to the east
coast of Africa. This technical note documents forecast verification and
reconnaissance data for those Southern Hemisphere tropical cyclones that
occurred between 1 July 1980 and 30 June 1982,



FORECAST VERIFICATION
AND
RECONNAISSANCE DATA
SOUTHERN HEMISPHERE TROPICAL CYCLONES

I. INTRODUCTION

The Joint Typhoon Warning Center (JTWC) area of responsibility (AOR)
was expanded on 1 October 1980 (on a one-year test basis) to include tropical
cyclones in the Southern Hemisphere between 180° longitude westward to the
east coast of Africa. 'The area was officially assigned to JTWC on a
permanent basis by the Commander-in-Chief Pacific (CINCPAC) in September 1981.

JIWC's post-analysis programs were expanded to include verification of
warnings and permanent storage of best track and reconnaissance data for
Southern Hemisphere tropical cyclones. Forecast, best track, and reconnais-
sance data are transmitted from NAVOCEANCOMCEN Guam to the Fleet Numerical
Oceanography Center, Monterey, California (FLENUMOCEANCEN) via the Naval
Environmental Data Network (NEDN). These data are stored on mass storage
devices at FLENUMOCEANCEN, and, through remote job entries from NAVOCEANCOMCEN
Guam, are accessed and processed on computers at FLENUMOCEANCEN. Best track
verification, and reconnaissance summaries for each tropical cyclone are
then returned to NAVOCEANCOMCEN Guam via the NEDN. These summaries appear
in Appendices A and B of this technical note.

The purpose of this technical note is to document best track data,

. verification statistics, and satellite reconnaissance data for Southern
Hemispherg-"tropical cyclones which occurred between 1 July 1980 and 30 June
1982. Discussion of verification statistics has been kept to a minimum
because comparison statistics do not exist for prior years when warnings were
issued by NAVOCEANCOMCEN Guam's Operations Department. .The reader is referred

to the 1982 Annual Tropical Cyclone Report for a complete discussion of JTWC
operating procedures.

II. SUMMARY OF TROPICAL CYCLONES FOR THE WESTERN SOUTH PACIFIC AND SOUTH
INDIAN OCEANS

During the period of this report, a total of 49 tropical cyclones reached
warning status in the JTWC Southern Hemisphere area of responsibility; 24 were
recorded in the 1980-81 and 25 in the 1981-82 seasons (1 July to 30 June). These
activity levels appear to be as expected with respect to the total number of
tropical cyclones and their source regions. Four major oceanic source regions
are identified for this portion of JTWC's area of responsibility (see Figure 1):

Western South Pacific Ocean (SW PAC)

Northern Australian Region (N AUST)
Central South Indian Ocean (SC 10)
Western South Indian Ocean (Sw 1I0)



In general, tropical cyclones developing in a particular area will
remain in that region. However, exceptions were noted:

(1). TC 24-30 developed in the SC IO and moved west
into the SW I0, eventually making landfall on
Africa's east coast.

(2) TC 02-82 traveled nearly 3056 nm (5660 km) as it
crossed from the SC I0, south of Java, into the
SW IO where it dissipated over water nearly 600 nm
(1111 km) south of Mauritius.

(3) TC 19-82 took a southeasterly heading from N AUST
and eventually moved into the SW PAC.

Intensity estimates for Southern Hemisphere tropical cyclones are derived
from satellite imagery evaluation (Dvorak, 1973), estimates of intensity as
reported by other regional warning centers, and, in rare occasions, from
surface observational data. Over the period of this report, 24 tropical
cyclones remained below a maximum intensity of 64 kt (32 m/sec), the criteria
used to designate a cyclone of typhoon intensity in the western North Pacific.

JOf the remaining 25 tropical cyclones, 10 reached an intensity of at least 100 k¢t
(51 m/sec). It is interesting to note, that of the 14 tropical cyclones which
developed in the N AUST region, four of the six in 1980-81 attained at least

100 kt (51 m/sec) while in 1981-82 none of the eight tropical cyclones in this
region attained 100 kt (51 m/sec). In fact, only twvo of the eight exceeded 50 kt
(26 m/sec).

Summary data for the tropical cyclones occurring during the period of this
report are presented in Table 1 (1980-81) and Table 2 (1981-82). Except for
TC 06-81, which had a sufficient amount of synoptic data along its track to
determine its intensity and minimum sea level pressure, the estimates of minimum
sea level prressure were derived from the Atkinson and Holliday (1977) relation-
ship between maximum sustained one-minute surface wind and minimup sea level
pressure (Table 3). This relationship has been shown to be representative for
tropical cyclones in the western North Pacific and it 'is utilized by the Austra-
lian region warning centers to provide intensity estimates in their respective
areas of responsibility. However, since these pressure estimates were based
upon intensities that have been primarily derived from interpretation of satel-
lite imagery, considerable caution should be exercised when using these resultant
pressure values in future tropical cyclone work. The distance traveled by each
tropical cyclone was calculated from the official JTWC best track data (see
Appendix A).
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TABLE 3. MAXIMUM SUSTAINED SURFACE WIND VERSUS MINIMUM
SEA LEVEL PRESSURE (ATKINSON AND HOLLIDAY, 1977).

Maximum Sustained Equivalent Minimum
Surface Wind (kt) Sea Level Pressure (mb)
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ITII. RECONNAISSANCE DATA

Satellite surveillance provided nearly 100 percent of center fixes for
tropical cyclones in the western South Pacific and South Indian Oceans. A few
synoptic fixes were possible for tropical cyclones north and east of Australia
and in the vicinity of Madagascar.

A total of 1816 center fixes were provided to JTWC for Southern Hemisphere
“ropical cyclones. Appendix B includes individual center fix data for each
tropical cyclone. Fix data are divided into two categories: satellite and
synoptic. Fixes labelled with an asterisk (*) were determined in the best
tracking process to be unrepresentative of the tropical cyclone's surface
center and were not used to determine the final best track which appears in
Appendix B. For satellite and synoptic fixes, the first three columns are
as follows:

FIX NO. - Sequential fix number.
. TIME(Z) - GMT time in day, hours, and minutes.
TIX POSITION - Latitude and longitude to the nearest tenth of a degree.

Depending upon the type of center fix, the remainder of the format varies as
follows: '



TABLE 4. POSITION CODE NUMBERS (PCN)

PCN ' METHOD OF CENTER DETERMINATION/GRIDDING

EYE/GEOGRAPHY

EYE/EPHEMERIS .
WELL-DEFINED CC/GEOGRAPHY
WELL-DEFINED CC/EPHEMERIS
POORLY-DEFINED CC/GEOGRAPHY
POORLY-DEFINED CC/EPHEMERIS

A WN -

CC = Circulation Center

a. Satellite

(1) ACCRY - Satellite center fix positions are assigned position code
numbers to indicate the accuracy of the center fix. The PCN depends upon
the availability of geography for precise .gridding and the degree of
organization of the cyclone's circulation center. Table 4 lists PCN definitions;
a "l1" indicates relatively high accuracy and a "6" relatively low accuracy.

(2) DVORAK CODE -~ A Dvorak intensity estimate and trend evaluation is
provided for many position fixes made from visual satellite imagery. An
explanation of the code is provided below. The relationship between the Dvorak
tropical cyclone current intensity estimate, maximum wind speed, and minimum
sea level pressure (MSLP) is shown in Table 5.

T_./._Y/S_._/ HRS
W

Example: T3.5/4.5+/W1.5/24HRS




TABLE 5. MAXIMUM SUSTAINED WIND SPEED (KT) AS A FUNCTION OF DVORAK CURRENT
INTENSITY NUMBER AND MINIMUM SEA LEVEL PRESSURE (MSLP)

TROPICAL CYCLONE

CURRENT INTENSITY (CI) WIND SPEED (KT) MSLP (MB)
Tl g e 3 W s Aannn . .25 EERE .RF . . .0 1=
T1.5 . . . . . aaaa Bl 25 AR EEEEE - E -
T 2.0 v v v v v v v e e e e e e w30 . e e e e e e e e .. 999
TPRISS]. . SN N NN NAsARAPARABE R E R .« « . 996
T BN0krm 3 - 3 : e e e e w45 L .. o e o .. o990
T 3.5 v v o o o v o o o . B - T - - Xc |
T 4.0 . . . . S -1 T - b 4
T A ST s 5 e e e e e e e W TT e e e e e e e e e .. 964
T 5.0 . e « 90 . . . v v v e v e .. 952
T 5.5 v v o o o o o o o e e e o W102 . . e S e e e e .. 943
T6.0 . « « . . T R [ R S T )
NS emEn: a3 a3 act el 327 3« ke b e BEme w1992
T 7.0 . I ¢ - 11
T 7.5 . . ASSSsAAnARAFSc R R ERE PR BN I800
NEN .y 3 3. s VO E R e E E CECECECECE: 1858 °

(3) COMMENTS - See Appendix C for an explanation of abbreviations.

(4) SITE - ICAO call sign of the specific satellite tracking station.

b. Synoptic

(1) INTENSITY ESTIMATE - An estimate of the tropical cyclone's maximum
sustained surface wind speed in knots is based on the tropical cyclone fore-
caster's analysis of low-level synoptic data.

(2) NEAREST DATA - Accuracy of a synoptic fix is based on the distance

in nautical miles from the estimated fix position to the nearest synoptic report
or to the average distance of reports in data sparse areas.

10



IV. FORECAST VERIFICATION

Forecast positions at warning times and 24- and 48-hour valid times were
verified against corresponding best tracks pregared by tropical cyclone
forecasters for each tropical cyclone from 180° longitude west to the east
coast of Africa. Mean absolute vector errors and right angle errors for
individual tropical cyclones are displayed in Table 6 and Table 7. Annual
mean errors for all tropical cyclones are summarized at the bottom of the
tables. It is not possible to compare these annual mean errors with per-
formance in past years because verification statistics were not derived
prior to the 1980-81 Southern Hemisphere tropical cyclone season.

The verification results in Tables 6 and 7 show considerably larger errors
than performance statistics for Northern Hemisphere tropical cyclones. During
the last decade, the mean initial position error, the 24-hour forecast error,
and the 48-hour forecast error for Northern Hemisphere tropical cyclones were
approximately 25 nm (46 km), 124 nm (230 km), and 242 nm (448 km), respectively.

The length of time between the time of the satellite fix and warning time
is directly proportional to initial position error. For cyclones west of 80E,
this period was as long as eight hours due to the limited satellite coverage
in this area. Only two satellite fixes per day, from the polar-orbiting
NOAA 6 satellite, were available during the 1980-81 season. Inadequate satellite
coverage remains a major contributor to large initial position errors in this
area.

The relatively large errors at 24~ and 48-hours are attributable to the
large initial position error and the lack of upper-air observations west of
Australia. In the South Indian Ocean, between Australia and Mauritius, rawinsonde
observations are received only from Diego Garcia (WMO 61967) and Cocos Island
(WMO 96996). During this two-year period, Southern Hemisphere tropical cyclone
tracks were more erratic than typical Northern Hemisphere tracks. This erratic
nature, combined with sparse rawinsonde data and large initial position errors,
made these Southern Hemisphere tropical cyclones very difficult to forecast.

11
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Tables 8 and 9 present verification statistics for selected objective
forecasting techniques for all Southern Hemisphere tropical cyclones in JTWC's
area of responsibility for the 1980-81 seasons. 1In both tables, "X-AXIS" refers
to techniques listed vertically. The example in Table 8 compares CY70 to CY50.
In the 113 cases available for comparison, the average 24-hour vector error was
216 nm (400 km) for CY70, 299 nm (555 km) for CY50. The difference of
83 nm (154 km) is shown in the lower right corner. Differences are not always
exact due to computational round off.

Objective techniques used by JTWC for Southern Hemisphere tropical cyclones
are divided into three main categories: (1) climatological and analog
techniques; (2) extrapolation; and (3) steering techniques. All objective
techniques were run using operational data available at warning time. Specific
objective techniques are described below:

a. EXTRAPOLATION - A track from the l1l2-hour old preliminary best track
position through the current warning position which is linearly extrapolated
to 24 and 48 hours.

b. CLIM - A climatological aid which provides 24- and 48-hour tropical
cyclone forecast positions for initial latitude/longitude positions. The data
are arranged by months and are based on approximately 70 years of historical
data. ’

c. HPAC - The 24- and 48-hour HPAC forecast positions are derived from the
mid-points of straight lines 'that connect the 24- and 48-hour positions on the
EXTRAPOLATION and CLIM tracks.

d. CYCLOPS - In the Southern Hemisphere the program was run only in the
unmodified mode with analysis fields until late in the 1981-82 season. The
program advects a point vortex on a preselected analysis field in 6é-hour time
steps through 48 hours. In 1980-81, the 500 mb (CY50) and 700 mb (CY70) steeking
levels were verified. 1In 1981-82, the 500 mb (CY50) and 850 mb (CY85) steering
levels were verified.

e. TYAN78 - An analog program which scans history tapes for cyclones within
a specified acceptance envelope which are similar to the current cyclone. The
program provides 1l2-hour to 72-hour forecasts.

f. BPAC - A program used with a Texas Instruments (TI-59) calculator system
which generates 12 to 72 hour forecast positions. These forecasts are based on
blending the past motion of the tropical cyclone with the CLIM forecast positions.
The blending routine gives less weight to persistence at each succeeding forecast
interval.
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TABLE 8.

STATISTICS FOR YEAR

ERROR STATISTICS FOR JTWC AND OBJECTIVE AIDS FOR THE

1980-81 SOUTHERN HEMISPHERE TROPICAL CYCLONE SEASON

24 HOUR FORECASTS

JTWC TYAN Cy70 CY50 CLIM XTRP HPAC
JTWC | 192 165 F ~ =S8 T
165 0 | NUMBER | X-AXIS |
] OF | TECHNIQUE
TYAN | 143 152 | 149 143 ‘ CASES | ERROR |
140 -11 | 143 0
————— R
cy70 | 110 171 | 84 160 | 114 216 I y-axts | Error |
209 38 | 209 49 | 216 0 ! TECHNIQUE : DIFFERENCEI
' l ERROR vy -x |
CY50 | 109 172 83 160 _LL;_L%LQﬂ 113 299 Lme e =- - dnm il = .l
294 122 | 316 155 ] 299 83| 299 0
]
CLIM | 184 167 | 149 143 | 108 209 | 107 304 | 194 198
197 30 | 191 48 | 206 -2 {207 -96 ] 198 0
XTRP | 183 163 | 147 143 | 110 213 | 109 301|188 197 {193 165
162 0 {55 12 | 169 -43 | 168 -132 | 165 =31 | 165 0
HPAC { 179 164 | 147 143 | 106 208 | 105 304 (188 197|188 165 | 188 158
156 -6 | 154 10 | 161 -46 | 161 -142 | 158 -38 | 158 -6 | 158 0
STATISTICS FOR YEAR 48 HOUR FORECASTS
JTWC TYAN CY70 CY50 CLIM XTRP HPAC
JTWC | 140 315
315 0
TYAN 97 285| 117 244
225 =50 244 0
CY70 79 324 68 263 95 426
402 78 1 401 138 | 426 ° O
CY50 78 325 67 265 94 428 94 577
546 220 | 579 314 | 577 148 | 577 0
CLIM | 138 318 | 117 244 91 408 90 586 | 165 344
340 22| 332 88 | 337 =70 | 340 -245 | 344 0
XTRP | 133 307 | 115 244 90 414 89 580 | 158 339|160 300
294 =11 | 277 33| 321 =92 | 320 -259 | 301 =37 | 300 0
HPAC | 132 308 | 115 244 88 405 87 585|158 339|158 301 | 158 272
269 -38 | 262 17 | 275 -128 | 276 =307 | 272 -66 | 272 =28 | 272 0
JTWC -- Official JTWC forecast
TYAN -- TYAN78
CY70 =-- CYCLOPS 700 mb, analysis mode
CY50 -- CYCLOPS 500 mb, analysis mode
CLIM -- Climatology
XTRP -- l2-hour extrapolation
HPAC -- Mean of XTRP and CLIM
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TABLE 9.

STATISTICS FOR YEAR

ERROR STATISTICS FOR JTWC AND OBJECTIVE AIDS FOR THE

1981-82 SOUTHERN HEMISPHERE TROPICAL CYCLONE SEASON

24-HOUR FORECASTS

JTWC TYAN CY85 CY50 BPAC CLIM XTRP HPAC
JTWC | 238 144 [ = = Sty =
144 0 | NUMBER X=-AXIS |
| OF | TECHNIQUE |
TYAN | 166 131 | 166 118 | CASES | ERROR
118 -12 {118 0
_____ t -
CcYy8s | 207 133|161 115} 207 234 ! y-axis | ERROR l
234 100 | 226 110 | 234 0 TECHNIQUE DIFFERENCE
. | ERROR Yy -x |
CY50 | 204 133 | 160 115 _2954_233_ 204 183 e e e
234 50| 180 65| 183, -48 1 183 0
BPAC | 203 140 | 154 119 | 190 236 (187 182 |203 136
136 -3 | 127 8 | 132 -103 {132 =49 | 136 0
CLIM | 223 141 | 166 118 | 206 235 | 203 182 {203 136 |223 170
170 29 | 160 41 [ 163 =70 {163 -18 |173 37 {170 0
XTRP | 211 139 {158 118 | 196 234 |194 180 {194 134 |210 168 {211 130
130 -8 ] 119 21127 =106 | 127 =52 | 130 -3 130 =37 |130 Q
HPAC | 210 139 | 158 118 | 196 234 |194 180 |194 134 |210 168 | 210 .130 210 125
125 =13 | 117 0120 -113 | 120 =59 |125 -8 {125 =42 | 125 -4 1125 0
STATISTICS FOR YEAR 48-HOUR FORECASTS
JTWC TYAN CcY85 CY50 BPAC CLIM XTRP HPAC
JTWC | 176 274
274 0
TYAN | 121 257 | 129 250
248 -8 | 250 0
CcYy85 | 159 259 | 127 248 | 173 478
479 219 | 469 220 | 478 0
CY50 | 157 259 | 125 248 | 171 478 | 171 361
369 109 | 348 101 | 361 -116 | 361 0
BPAC | 158 271 | 119 249 | 160 480 | 158 359 | 171 272
266 -4 | 263 14 | 257 =222 | 256 -103 | 272 0
CLIM | 170 273|129 250|172 479|170 359 (171 272 184 299
295 21 | 278 28 | 291 -187 {291 -67 { 301 29 | 299 0
XTRP | 166 270 | 124 349 | 166 480 | 165 357 [164 255|177 295|179 253
246 =231 241 -7 | 251 =229 | 250 -106 | 249 -6 | 253 -40 | 253 0
HPAC | 164 269 | 124 249 | 166 480 | 165 357 {164 255 {177 295|177 253|177 232
227 =41 | 220 -28 [ 227 -253 | 227 -130 | 229 -25 }232 -62 {232 =20 ] 232 0
JTWC -- Official JTWC forecast
TYAN -- TYAN78
CY85 -- CYCLOPS 850 mb, analysis mode
CY50 -- CYCLOPS 500 mb, analysis mode
BPAC -- Blended Persistence and Climatology
CLIM -- Climatology
XTRP -- 12-hour extrapolation
HPAC -- Mean of XTRP and CLIM
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APPENDIX A

1. 1980-81 TROPICAL CYCLONE BEST TRACK DATA

TROPICAL CYCLONE 21-88
BEST TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
M0-DA-HR POSIT WIND POSIT WIND DST WIND FOSIT WIND DST WIND POSIT WIND DST WIND
{alal=la]F4 6.9 ©55.6 38 8.0 8.8 8. -@. a. 8.8 8.0 8. -0. 8. 8.0 8.9 8. -@. a.
1epg12¢2 7.5 63.8 3@ 8.0 0.8 B. -@. a. 8.0 0.8 a. -o@. a. 8.8 8.0 g. -@. a.
1eag8eZ 6.9 62.9 3@ 8.2 8.0 8. -o. 8. 0.0 8.8 a. -@. a. 8.8 8.0 8. -o. 8.
1B@9122 7.3 64.3 30 8.0 0.8 8. -0. a. 8.8 8.8 a. -@. a. 8.0 8.0 8. -@. 8.
1810082 7.9 65.8 20 7.4 62.3 38. 163. a. 7.9 60.1 40. 186. a. 8.3 58.3 5@. 238. 1@.
lalotag 8.9 64.7 35 8.7 ©3.8 38. 182. -5. S.8 59.8 58. 124. 1@. S.4 57.5 6@. 243. 25.
1811082 8.8 63.1 48 8.2 63.2 35, 25. -5. 18.2 6l1.2 45 35. 5. 11.6 58.7 55. 90. 28@.
1e11122 3.6 61.8 40 8.7 62.2 35. 24. -5, 0.0 8.8 4] -0. 8. 8.0 8.8 a. -8, a.
1al2e0Z 10.7 61.5 48 108.8 61.2 25. 46. ~15. 0.0 0.0 4] -a. a. 8.8 8.8 8. -@, a.
1812122 11.7 68.9 35 8.0 8.0 a. -0. a. 8.8 8.8 8. -@. 8. 8.0 8.0 8. -o. 8.
1e13BZ 12.2 69.1 35 8.8 0.0 g. -o. a. 8.0 8.0 8. -8. 8. 0.0 0.0 B. -@. a.
181312¢ 12.9 59.8 3@ 8.0 8.0 4] -8. a 8.0 8.0 4] -8. a. 8.0 8.0 8. -0. a.
1p14882 13.5 57.6 25 8.0 8.0 4] -0. 4] 8.0 8.9 a. -a. a. 8.8 8.0 B. -9, a.
ALL FORECASTS

WRNG 24-HR 48-HR 72-H
AVG FORECAST POSIT ERROR 72. 115, 19@. a.
AVG RIGHT ANGLE ERROR 24. S7. 173. 8.
AVG INTENSITY MAGNITUDE ERROR 6. 5. 18. a.
AVG INTENSITY BIAS -6. 3. 18. a.
NUMBER OF FORECASTS S 3 3 4]

DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 828. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 13. KNOTS
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- TROPICAL CYCLONE 22-80
8EST TRACK DATA

8EST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS EPRORS . ERRORS
MO/DA/HR POSIT WIND POSIT WIMD DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
l184daez 7.0 182.3 28 8.8 8.0 8. -o. a. 8.8 8.0 0. -o. a. 8.8 8.8 8. -9. a.
1194122 6.9 181.4 25 8.0 n.0 a. -8. a. p.0 0.8 8. -@. a. 9.9 8.0 0. -0. a.
1185082 6.7 180.2 35 n.o n.8 8. -8. a. 8.8 8.0 8. -8. a. 8.8 8.0 8. -o. 8.
11es12z 6.8 98.9 45 p.0 8.0 a. -o0. a. 8.0 8.8 8. -8. a. n.8 8.8 a. -9. a.
1196002 .3 9¢. 1 S5 7.3 96.9 55. 12, a. 8.8 93.3 ?75. 13. -1S. 18.8 98.8 85, 177, -20.
1186122 8.8 95.8 7O 8.1 95.1 55. 8. -15. 18.2 S81.7 7?5. 61. -?28. 12.6 B89.56 B85. 252. -25.
11erasz 8.7 93.1 28 3. 82.6 v@. 35. -20. 2.9 88.3 95. 83. -1p. 14.8 86.1 11B. 235. -5.
l1eri2z 9.7 9.8 95 19.8 98.6 9@. 22. -5. 13.4 87.0 1I1S. 161. S. 17.8 85.8 115. 355. 1S.
l1lp8@BZ 1B.7 87.8 1S 1i.s 88.2 95. 38. -18. 14.2 83.6 118. 171, =-5. 19.8 79.5 I1S. 481. 25.
1198122 11.1 8S.6 118 11.1 85.9 1@@. 35. -18. 12.4 79.3 !I15. 168. 1S. 14.8 75.9 110. 2v8. 3@.
1199982 11.4 84.1 115 11.7 83.1 S5. 61. -208. 13.1 78.6 118. 124. 28. 16.9 74.8 S5. 388. 30.
119122 11.8 82.1 108 11.9 82.2 1680. 8. 8. 13.8 739.1 115, 32. 3S. 1S.8 75.6 180. 145. 45,
1119882 12.4 80.6 98 12.5 81.9 1¥@. 24. 10. 13.8 76.2 19@. 148. 35. 15.8 74.2 S@. 168. 60.
1119122 12.8 79.6 89 13.2 80.0 1P@. 34. 20. 13.8 78.9 l@v. 79. 4S. 15.4 74.2 98. 18S. 70.
1111882 13.4 78.7 65 14.3 79.3 98. 64. 25. 16.4 78.5 86, 183. 58. 8.0 8.0 a. -8. a.
1111122 13.7 77.7 S5 15.8 r9.4 7S. 1eM. 20. 18.4 8l.9 55. 438. 35. 8.8 8.9 8. -o8. a.
1112802 13.9 76.7 30 14.8 82.4 5S@. 336. 20. 8.8 n.2 a. -8. a. 8.8 8.2 a. -o0. a.
1112122 14.3 7S.6 20 17.5 85.2 38. 586. 18. 8.0 n.8 6., -@. a. n.0 8.8 a -a. a.
ALL FORECASTS
WRNG 24-HR 48-HR 72-HR
AVG FORECAST POSIT ERROR 101, 138. 241, a.
AVG RIGHT ANGLE ERROR 6S. 89. 154. 8.
AVG INTENSITY MAGNITUDE ERROR 13. 24, 33. a.
AVG INTENSITY BIARS 2. 16. 23. a.
NUMBER OF FORECASTS 14 12 10 4]
DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 1656. NM
AVERAGE SPEED OF TROPICAL CYCLONE IS 16. KNOTS
TROPICAL CYCLONE 24-88
BEST TRACK DATA
8EST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS

MO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND

1122122 8.1 79.5 20 8.0 8.0 8. -8. a. 8.0 n.8 a -a. a. 0.0 0.0 a. -0. a.
1123882 S.8 77.9 2S5 8.8 8.8 a. =@, a. 8.8 0.0 a. -8. a. 8.0 8.8 . -o. a.
1123122 198.8 v6.4 25 8.0 n.8 8. -8. a. 0.8 8.8 2. -0. 8. 2.0 8.0 a. -8. 8.
1124002 19.5 74.6 2S5 0.8 8.8 8. -8. a. 8.0 8.8 a. -B. a. 0.8 a.0 0. -8. 8.
112412z 18.9 72.8 2S5 8.8 8.0 8. -B. 8. 8.9 g.a 4] =8. e. 8.8 B.9 8. -8. 8.
1125882 11.2 71.8 25 8.0 8.8 . -0. a. 8.9 8.8 8. -0. 8. 0.0 n.8 . -8. a.
1125122 11.5 68.8 38 11.1 69.8 30. 27. A. 12,1 65.3 46. l6c. 5. 13.8 s6l.7r S0, 371. l8.
1126892 11.8 66.8 35 11.8 65.8 38. ?6. -5. 12.80 68.8 40. 33. S. 13.3 S5.1 3@. 192. -5.
1126122 11.7 62.5 35 11.5 62.4 35. 13. Aa. 13.2 55.5 45. B66. 5. 17.8 S2.8 55. 352. 15.
1127882 12.8 S9.1 35 11.8 58.8 48. 19. 5. 15.1 51.3 58. 248. -5, 12.8 51.3 55. 533. 380.
1127122 12.1 55.6 49 13.3 S6.4 35. 86. -5. 16.7 51.8 35. 333. -5. 21.3 42.3 3S. 618. Sl
1128902 11.5 53.4 S5 (3.4 S53.3 35. 114. -28. 17.5 48.8 |15. 365. -1g. 8.6 a.a c. -g. 0.
112812z 11.2 Si1.1 48 13.2 S58.8 40. 121. 3. a.n 8.0 3l -a. 3. .9 fi.8 a. -0. 0.
1129002 (1.4 48.9 2S 0.0 8.0 a -a. a. 8.0 0.0 a. -9. 0. G.8a 0.5 8. -8. 8.
1129122 12.8 45.6 30 8.0 8.8 8. -@. a. 8.9 8.9 8. -8. a. 0.8 8.0 8. -8. 8.
113882 12.3 43.8 40 8.9 8.8 8. -o. a. 0.8 8.0 2} -0. 8. .0 8.8 8. -8. a.
1139122 12.6 42.3 4S 8.0 6.0 4] -0. a. 8.0 8.8 4] -8. a. A.0 2.8 a. -a. a.
1201092 12.9 48.9 S5 0.9 8.9 4] -8." 8. 8.8 8.0 8 -e. a. 8.8 8.0 6. -0. a.
1201122 13.2 39.4 25 8.8 8.0 4] -9. a. 2.0 8.8 4] -0. a. 0.0 8.9 8. -8. e.
ALL FORECASTS
WRHG 24-HR 4dR-HR 72-HR

AVG FORECAST POSI1T ERROR 6S. 265. 413, 0.

AVG RIGHT AMGLE &RROR S9. 167. 330. a.

AVG INTENSITY IMAGHITUDE ERROR S. 6. 13. 0.

AVG IHTEHSITY BIRS -4. -1. 1. 8.

NUMBER OF FORECASTS 4 6 S 8

DISTANCE TRAVELED 8Y TROFICAL CYCLONE IS 2420. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 22. KNOTS
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TROPICAL CYCLONE 25-8A
8EST TRACK DATA

8EST TRACK WARNING 24 HBUR FORECARST 48 HOUR FBRECAST

. ERRORS ERRORS ERRORS
MO/DA/HR  POSIT W1IND POSIT WIND  DST WIND POSIT WIND DST WIND POS1T WIND  DST WIND
1125802 6.7 93.6 28 8.8 2.0 3} -a. a. 8.0 8.8 8. -@. e 8.8 a.8 8. -8B. a.
1125122 5.8 92.4 2@ a.a 2.8 8. -@. a 8.8 8.6 4] -8. 3] 3.8 8.8 8. -0. a.
1126882 5.8 91.1 28 8.9 8.8 8. -8. 3] 9.8 8.8 8. -8B. 3] 8.0 8.9 8. -8. a.
1126122 6.3 89.8 25 8.8 8.0 3] -a. a 0.8 8.8 a. -o. a. 8.0 0.9 B. -4, a.
1127882 6.8 388.4 30 8.8 8.8 3] -8. a 8.8 8.8 3] -8. a. 2.8 8.8 a. -8. a.
l12riez 7.5 86.7 35 0.a 0.8 A. -B. 3] 8.0 8.9 8. -8. 3] 8.8 8.9 0. -8. a.
11280802 0.8 85.7 48 8.6 85.5 4@8. 38. a 19.8 82.8 60. 21S. 18, 13.5 77.8 78. 58¢. 6.
l1z2s1zz 8.8 85.4 45 8.8 84.3 5B. 65. 5 18.2 81.6 65. 27@. 3] 11.7 78.8 75. 516. 15,
1129882 9.9 85.6 5@ 9.7 85.2 58. 27, 3] 11.8 835.8 €8, tvr. -5. 1!3.0 88.8 78, 383, 25.
1129122 11.8 86.1 65 1B.9 85.9 65. 13. 3] 13.3 88.1 78. 39. 18. 15.8 92.2 6C. 434. 15,
113e@82 12.8 36.8 65 12.1 86.8 65. 5. 3] 14.7 88.9 8. 148. 15. 17.8 S82.7 58. 581. 5.
113122 13.8 87.5 6@ 13.8 87.8 5B. 18. -18 15.1 98.8 25. 381. -20. 8.8 8.9 8. -8. 8.
12p188Z 13.9 86.5 45 14.8 03.0 48. 08. -3 8.8 8.8 B. -0. a. 0.8 8.9 8. -8. a.
1201122 14,2 84.9 45 14.4 84.6 45. 21. 3] 16.1 §&!.8 38. 39. -15. 8.0 8.0 a. -a. a.
1282982 15.1 83.8 45 15.5 82.6 48. 33, -F 1I7.9 79.3 2ZB. 83. -20. 8.2 2.8 8. -8. a.
1202122 5.8 81.6 45 15.7 81.7 45. 8. a 1r.7 v8.2 SB. 9S5. 18. 28.8 7v5.4 35. 233. 15.
1203892 16.4 8B.6 48 16.7 81.0 55. 29. 15 8.8 a.8 8. -@. a. 8.0 8.8 8. -@. 0.
lee312z 5.2 78.9 42 1r.1 79.8 5B. 75. 1@ i9.2 ve.3 35. 216. 15. a.a 0.8 8. -8. 8.
i2e480Z 16.8 ?7.3 38 16.8 77.8 3@8. 17. a 8.0 8.9 8. -8. 3] 7.8 8.0 a. -a@. a.
1294122 16.2 76.2 29 8.0 a.a 8. -8. 3] a.a 8.9 a. -@. a a.a 8.8 8. -8. a.

ALL FORECASTS
WRNG 24-HR 48-HR 72-HR
AVG FBRECAST POSIT ERROR 34. 159. 454, a.
AYG RIGHT ANGLE ERROR 21. 128. 262. a.
AYG IHTENSITY MAGNITUDE ERROR 4. 12. 13. a.
AVG INTENSITY B1RS i. a. 13. a.
NUMBER BF FBRECASTS 13 18 6 a
DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS5 1564. NM
AVERAGE SPEED OF TRBPICAL CYCLOHWE IS 14, KNOTS
TROP1CAL CYCLBNE 26-88
8FEST TRACK DATA
8EST TRACK WARNING 24 HOUR FORECAST 48 HBUR FORECAST
ERRORS ERRORS ERRBRS

MO-DA/HR POSIT WIND Pas1T WIND DST WIND POSIT WIND DST UIND PASIT WIND  DST WIND
1213862 12.6 11v.5 3@ 8.0 8.8 a. -8. a. B.a 8.8 8. -4. a. 8.8 a.a 0. -8. B.
1213132 13.1 Ii6.2 35 13.2 1l6.2 38. 6. -5. 15.9 114.,3 45. 151. 8. 18.2 113.8 55. 328. -5.
1214962 13.3 116.3 48 13.2 116.8 35. 3B. -5. 15.9 115.7 50. 212. 8. 19.1 115.3 €0. 487. -10,
1214182 13.5 115.1 45 13.8 115.5 50. 23. 5. 16.2 114.5 78, z61. 18. 18.5 114.5 8@. 325. g.
1215062 14,2 112.5 5 14,2 !12.7 €0. 12. 1la. 8.8 e.e a. -n. a. 8.8 0.3 a. -o. a.
1215182 14.4 116.4 £0 14.5 118.6 7@. 13. 1l@. a.e 5.0 4] -a. e 8.8 8.6 8. -G. a.
1216p6Z2 15.1 187.2 vB 14.9 188.8 75. 135. 5 15.5 183.7 €8. ilr. 1o iv.2 29.9 5. 18« 30.
1216182 16.4 105.2 ¢@ 16.3 185.1 88. 46, a 18.5 1Az.9 85 82 39 228.4 98.7 75, 935. 35.
1217862 17.3 184.5 79 17.9 184.4 0e. 36. 1@ 22.2 184.5 g5. 358 40 25.3 183.4 8@8. 632, 5O.
1217182 (7.3 102.7 55 18.5 184.6 &0, 171. 2%5. 22.4 188.8 53. 47v. 15 23.4 114.8 35, B.d, 10.
1210282 16.4 185.86 «3 16.6 183.2 30. 17. -I5. 8.0 0.0 3} -0. X €.0 1.8 B. -G. 5]
1218152 17.2 182.4 4 8.8 8.2 8. -@. 3] 0.8 8.a 5] -8. L5 8.8 8.8 a., -a. .,
i21856Z 1v.5 181.6 3@ a.e 0.2 8. -8. 5] e.e 8.8 B -8. 5] 8.0 8.0 8. -8. g.
1219132 17.€ 181.8 25 .2 0.8 8. -B. 3] 8.8 8.8 a -8. e 8.8 8.e o. -8, a.
1229962 17.9 180.4 2@ a.8 8.0 8. -8. 3] 8.8 8.8 5] -a. 5] 8.8 8.6 8. -0. a.
1220182 18.5 99.2 z@ 8.8 0.8 a. -a. a 8.0 8.9 5] -a. a8 8.0 8.y 8. -@. g.

ALL FORECASTS

WRIIG 24-HR 48-HR F2-lR
AYG FORECAST POSIT ERROR 45, 237. 4ra. a.
AYG FIGHT ANGLE ERROR 28. I76. 335. 0.
VG IMTENSITY MAGHITUDE ERRBR 9. 15. 20. S.
AYG INTENSITY BIAS &g 15. 16. a.
NUFMEER UF FORECASTS 11 7 7 5}

DISTANCE TRAYELED BY TROPICAL CYCLOHE IS 1252. HM

AYERAGE SPEED BF TRBPICAL CYCLBNE IS 14, KNHBTS
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TROPICAL CYCLBHE 28-88
BEST TRACK DATA

BEST TRRCK WARNING 24 HBUR FORECAST 48 HOUR FORECAST
ERRBRS ERRORS ERR@RS
MB-DA/HR PBSIT WIHD PBSIT WIND DST WIND PasSIT WIND DST WIND POSIT WIND DST WIND

1222962 10.6 126.8 25 0.0 8.9 8. -8. a. 8.8 8.8 8. -8. 2. 8.8 8.0 8. -8. 8.
1222182 18.7 124.5 25 12.6 124.4 38. 8. S. 11.4 121.3 45. 42. 8. 12.7 118.3 SS. ¢93. 2.
1223862 18.9 122.6 38 18.8 122.8 25. 13. -5. 11.5 119.6 3B. 5S4, -15. 13.5 116.8 48. 112. -25.
1223182 11.3 128.6 35 11.2 128.6 295. 6. -18. 12.4 117.5 8. 43. -55. 14.8 115.1 8. 124. -65.
1224962 11.7 118.7 45 11.7 118.4 45. 18, 8. 14.2 115.2 65. 62. 8. 1r.1 113.3 98, 181. 28,
1224182 12.2 116.8 55 12.2 116.3 55. 29. 8. 13.2 112.2 78, 75. 5. 14,5 188.7 7?B. B8S. -5.
1225962 13.2 114.3 65 13.2 t1S5.8 78. 6. 5. .15.8 112.5 95. 92. 25. 17.7 111.8 95. 297. S,
1225182 14.1 113.1 65 14,2 113.8 SO. 8. 15, 15.8 11@.1 99. 42, 1S. 17.7 187.8 B85. 189. -1S.
1226062 14.7 111.4 78 15.8 111.3 ?5. 19, S. 16.7 198.8 7@B. 5S4, -20. 19.3 186.8 68. B8B. -48.
1226182 15.1 11B8.1 75 (5.1 118.8 7S, 6. 8. 16.9 186.8 65. 71. -35. 17.5 184.8 55. 200. -48.
1227062 15.8 188.8 98 15.6 188.2 ?75. 17. -15. 16.6 1B84.6 6S5. 121.>35. 17.7 181.4 55. 3r2. -1S.
1227182 16.9 1B6.1 188 17.9 195.9 7@. 13. -3B. 19.6 181.9 S@. 163. -45. 20.3 97.8 35. S72. -10.
1228062 18.6 104.8 1899 18.9 184.5 180. 2S. 8. 22.6 182.4 90. 161. 2B. 26.2 181.8 B3. 337. S50.
1228182 20.8 184.5 95 208.7 184.4 95, 8. 8. 24.7 185.2 B8C. 71. 35. 8.8 8.8 0. -@. 5]
1229862 22.7 105.3 7B 22.6 185.2 B88. 8. 18, 25.5 189.8 48. 185. 18@. 8.9 0.8 a. -o. a.
1229182 23.7 1@6.6 45 24.4 188.4 68. 187. 1S, 8.8 0.8 8. -8, a. 8.0 8.0 8. -9. 8.
1238962 24.2 197.7 30 8.8 8.8 8. -8. a. 8.0 8.0 8. -8. 8. 8.8 8.9 5] -8. 2]
ALL FBRECASTS
LRNG 24-HR 4B-HR 72-lP
AVYG FBRECAST POSIT ERRBR 19. 83. 2086. 8.
AVG RIGHT ANGLE ERRBR 13. 65. 146, 4]
AVG INTENSITY MAGNITUDE ERRBR 8. 23. 24, 2.
AVG INTENSITY BIAS -0. -6. -12. 8.
NUMBER OF FBRECASTS 1S 14 12 5]
DISTANCE TRAVELED B8Y TRBPICAL CYCLBNE IS 1779. NM
AVERAGE SPEED OF TRBPICAL CYCLONE IS 13. KNOTS
TROPICAL CYCLBNE 81-81
BEST TRACK DATA
BEST TRACK WARNING 24 HOUR FBRECAST 48 HOUR FBRECAST
ERRBRS ERRBRS ERRBRS
MB/DA/HR PBSIT WIND PBSIT WIND DST WIND PBSIT WIND DST WIND PBSIT WIND DST WIND
B104PBZ 18.6 68.2 25 8.0 8.8 8. -8. 8. 8.0 8.0 8. -@. a. 8.0 2.9 8. -@. 8.
9184122 11.2 68.2 25 8.9 8.8 8. -8. 2. 8.9 8.0 a8, -8. a. 8.9 8.0 8. -o. 8.
g1sSvoz 12.5 61.5 33 8.9 8.8 8. -8. 8. 0.8 8.8 8. -8. 8. 8.8 8.8 0. -8. 8.
p18sS12Z 14.5 ©61.2 48 8.2 8.0 8. -@. 8. 8.0 8.0 8. -8. a. 8.0 8.0 8. -8. a.
81ee00Z 16.1 S58.7 55 (6.1 59.9 55. 12. 8. 19.8 S6.2 85. 21. -15. 21.5 54.8 B88. 134, 8.
@leel2z 17.5 S8.1 BB 17.7 Sr.8 v@. 21. -1B. 21.2 S4.8 98, 76. -18. 24.3 53.3 95. 225. 26.
BlereBZ 19.2 S6.5 189 19.1 56.2 88. 18. -28. 22.8 54.8 99. 125. 18. 25.9 54.4 85, J89. 2S.
gler1z2Z 28.5 S6.8 188 21.4 S55.5 188. S6. B. 25.3 55.2 99, 143. 1S, 9.8 5%.8 8. 1sn, 25,
B1@8BOZ 22.4 56.2 BB 22.5 55.8 95. 23. 15. 26.5 Sr.8 7S. 48, 15. 58.8 65.8 S5, 346. 18,
8188122 24.8 S57.4 75 23.3 56.5 B8@. 65. 5. 26.8 59.3 68. B8l. S 38.1 65.5 35. 321. S.
g1@%vec 25.fr S57.9 68 25.5 68.8 65. 114, 5. 28.2 8.5 55. 539. 18. 8.8 8.8 8. -a. a.
g1Bs12z 27.3 Sr.9 S5 28.8 59.8 S5. V2. 8. F¢.2 €4.8 35. 254. S. 8.8 c.oe 8. -8. a.
811p002 29.9 58.4 45 38.5 68.8 SB. 98, E D c.u g.8 8. -0. 5] 8.0 .8 0. -g6. 8.
gll|12Zz 33.1 61.3 38 31.2 59.2 45. 156. 1S, 8.9 8.0 8. -8. 5] 8.0 8.0 0. -o. a.

ALL FORECASTS
WRNG 24-HR . 48-HR 7Z-HR

AVG FORECAST PCSIT EPRBR 63. 161. 228. g.
AVG RIGHT AHGLE &ERROR IS, 144, 175, o,
AYG IHTENSITY MAGHITUDE ERRBR 8. 1. 14, 9.
AVG INTENSITY BIRS 2. 4. 14, a.
MUMBER OF FBRECRSTS 18 8 6 0

DISTAHCE TRAVELED 8Y TRBPICAL CYCLBMNE IS 1578. NM

AVERAGE SFEED OF TROPICAL CNYCLGHE IS 28. KHOTS
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TROPICAL CYCLONE 02-81
BEST TRACK DATA

8EST TRACK WARN ING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS . ERRORS ERRORS
MO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND  DST WIND

allliez 12.5 188.5 20 0.0 0.0 a. -o. a. 8.9 8.8 a. -8. a. 8.0 8.0 0. -o. a.
e112e62 13.2 179.3 3@ 13.8 179.0 30. 40. @. 17.8 175.7 S@. 189. 5. 21.6 179.6 68. 28!. -5,
a112182 13.9 178.8 33 14.8 178.2 3@. 13. -5. 16.2 I77.9 45. 13. -10. 19.8 178.2 55. 43. -28.
e113@e62 14,9 177.8 45 15.4 177.8 45. 3@. 8. 18.9 177.2 65. 84, 0. 21.8 188.8 68. 117. -5,
e113182 6.8 176.9 S5 15.8 176.8 SS5. 13, 9. 18.3 177.1 65. 7@. -18. 20.9 179.4 68. 90. 5.
e11496Z2 17.5 177.2 65 17.1 177.2 6€@. 24. -5, 19.9 179.8 5S@. 7@. -15. 21.7 183.2 45. 34]. 18@.
8114182 19.1 178.8 75 19.5 178.7 6@. 46. -15. 22.8 181.5 45. 113. -18. 26.0 186.8 4@8. 470. 18,
9115862 20.8 179.8 65 20.7 179.2 6@. 13. -5. 24.0 182.5 45. 237. 10. 8.0 8.0 a. -0. a.
A115182 22.4 179.5 S5 22.4 179.3 48. 11. -15, 26.4 181.3 25. 216. -5. 0.0 8.2 8. -@. a.
a11606Z 25.3 178.4 35 25.4 178.9 3@, 28. -5. 8.8 0.0 8. -0. a. g.0 8.0 8. -o. a.
Allelsz 26.8 177.3 30 0.0 0.0 8. -@. a. 0.0 8.8 8. -8. a. 0.0 8.0 4] -0. 8.
ALL FORECASTS
WRNG 24-HR 48-HR 72-HR
AVG FORECAST POSIT ERROR 24. 124. 224. a.
AVG RIGHT ANGLE ERROR 16. 86. 122. a.
AVG INTENSITY MAGNITUDE ERROR 6. 8. 9. a.
AVGE INTENSITY BIAS -6. -4. =-1. a.
NUMBER OF FORECASTS 3 8 6 a
DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 1825. NM
AVERAGE SPEED OF TROPICAL CYCLONE IS 17. KNOTS
TROPICAL CYCLONE B83-81
BEST TRACK DATA
B8EST TRACK WARN ING 24 HOUR FORECAST 43 HOUR FORECAST
ERRORS ERRORS ERRORS

MO-DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND  DST WIND

A112062 12.3 1180.4 20 0.0 8.8 . -o. a. 0.0 8.8 a. -0. a. 0.0 8.0 8. -uo. a.
9112182 12.8 112.3 25 8.8 8.8 8. -o. a. 0.0 8.8 8. -8. a. 0.0 n.o 2. -0. a.
A113e6Z2 13.3 114.2 30 8.8 8.8 a. -ao. a. 0.0 0.0 8. -8, a. 8.8 0.0 8. -o@. a.
0113182 14.0 115.8 30 14.0 116.1 32p. 17, 2. 15.5 118.2 d4@8. 65. -18. 17.9 120.8 48. i62. -10.
A114062 14.5 116.6 45 14.6 116.5 4S. 8. 8. 16.0 118.2 65. 53. 15. 17.8 I119.9 7@. 166. 20.
9114182 15.3 117.1 S8 14.8 117.4 45. 35. -5. 16.5 113.8 65. 1p4. 15. 19.7 119.28 6S. 170, 5.
a11se6Z2 16.2 117.3 5@ 16,2 I117.6 S5S@. 1I7. 8. 18.7 Il7.8 5S@. 66. 8. 21.2 117.1 48. 200. -30.
e11sis8Zz 7.1 117.3 E@ 7.2 117.6 45. 18. -5. 19.5 117.8 40. 80. -20. 8.9 0.8 8. -0. a.
a11e\6z 17.9 117.0 S8 17.2 117.2 60. 44, 10. 20.6 116.4 7S. 154, 5. 8.8 0.2 8. -o0. 0.
A11618Z2 18.3 116.4 60 18.9 117.8 60. 50. 8. 21.6 116.2 68. 192. -25. 0.0 8.8 8. -e. a.
g117RsZ 18.1 115.8 78 7.8 l16.1 70, 25. 8. 19.1 115.4 95. 82, 6. 21.3 114.7 180. 2035. 18,
6117182 18.6 115.8 85 19.3 114.3 95. S58. 1@8. 21.2 113.5 100. 40. 0. 23.8 114.8 25. 171. -40,
01188962 19.7 114.1 95 28.6 113.6 95. 61. 8., 23.9 113.8 38. 63. 0. 25.7 114.0 43. 174. -10.
@118182 21.3 112.8 189 21.2 112.8 108. 6. 8. 24.4 112.4 83. 35. 15. 25.5 114.8 38. 2v0. -10.
A11s2ez 23.5 112.4 20 23.8 112.1 928. 139, 8. 30.1 114,83 FrO. 356. Sk 0.n B.A 3. -0. 0.
A119182 24.6 111.3 &5 25.2 112.8 65. 65, a. 0.3 8.0 e. -0, 0. 8.9 0.1 8. 8. 3.
A1zeass 25.4 118.8 S5 25.4 111.3 5. 27. 8. 28.5 111.7 30. 228. a. 0.0 0.8 8. -0. 0.
0120152 25.6 132.9 43 25.8 1i0.2 40. 20. a. 8.0 0.8 5} -4, a. 2.9 0.2 g. -0. 0.
A1zifcET 23.7 102.0 30 0.9 8.9 g, -0, g. g.9 0.0 5} 8. 0. n.o 0.8 OF =8l 0.

ALL FORECARSTS

WRNG 24-HR 48-HR 72-HR

AYG FORECAST POSIT ERROR 3a. 114, 192, 0.
AYG RIGHT AMGLE ERROR 18. 98, 155. a.

N 8. 16. a.

g. -, -2. o

16 14 ) 2}

DISTANCE TRAVELED EY TROPICAL CYCLOMWE IS 1336. NM

AVERAGE SFEED OF TROPICAL CYCLOME IS 12. KNOTS
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TROPICAL CYCLONE B4-Bl
BEST TRACK DATA

BEST TRACK WARN ING 24 HOUR FORECAST 43 HOUR FORECAST
ERRORS ERRORS ERRGORS
MO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
811412¢ 8.2 v7.9 25 8.0 8.8 a. -@. a. a.e 8.8 a. -8. a. 8. 8.8 0. -8@. a.
al11seez 1@.vr v9.8 25 8.8 9.8 a. -@. a. a.a 8. a. -@. 8. 8.8 a.a 9. -a. a.
8115122 11.9 79.4 3@ 0.2 8.8 a. -8, a. 8.8 8.8 B. -8. a. 9.8 .8 a. -@. a.
@lleeez 13.1 ¥9.7 43 ©.9 8.8 8. -8. a. a.e 8.8 a. -4, 8. 8.3 8.8 8. -8. 8.
pl1612Z 14.3 v3.8 45 14,3 79.6 35. 12. -18. 17.1 vB.B 5@8. 33. 15. 19.6 7v6.1 55. 186. 35.
Bi1lveBZ 1S.6 v9.5 45 15.3 78.3 35. 8l. -18, 19.8 75.4 35, 193. 1@. 8.0 B.8 B. -9, a.
e11r12z ie.7 v9.2 35 16.9 79.1 35. 13. B. 18.8 v6.9 3B. 46. 18. 8.8 8.0 8. -@. a.
elipeez 1v.7v 78.5 25 7.9 7vB.3 30. 17. 5. a.e 8.8 8. -8. a. 8.8 8.0 8. -o. Q.
8l11B12Z 18.7 7v7v.7 28 8.8 8.8 8. -0. a. a.a a.n a. -@. f. 8.8 p.8. B. -8. a.
ALL FORECASTS
WRNG 24~HR 4B-HR 72-HR
AVG FORECAST POSIT ERROR 31. 1. 106. a.
AVG RIGHT ANGLE ERROR 19. 62. 106. a.
AVG INTENSITY MAGHITUDE ERROR 6. 12. 35. a.
AVG INTENSITY BIAS -4. 12. 35. 0.
NUMBER OF FORECASTS 4 &) 1 a
DISTANCE TRAVELED BY TROPICAL CYCLONE IS 623. NM
AVERAGE SPEED OF TROPICAL CYCLOMNE IS 13. KNOTS
TROPICAL CYCLOME B5-81
BEST TRACK DATA
BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECRST
ERRORS ERRORS ERRORS

MO-DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND

8121182 12.8 154.7 1S a.a B.a 8. -8. 8. 8.8 8.8 B. -B. f. 8.9 0.9 3. -B. a.
p122862 13.1 155.3 15 2.0 B.9 a -B. a. 8.6 n.@ a. -o. a. 9.8 8.9 8. -B. a.
@122182 13.5 156.1 2@ 8.0 2.8 4] -a. a. a.e B.8 0. -B. 8. 8.8 n.8 B. -8. a.
@123862 13.9 156.8 28 8.8 8.9 4] -0. a. 8. a.n B. -@. 8. 8.2 8.9 8. -6. a.
@1231BZ 14.3 157.6 28 8.8 e.a 4] -a. a. a.e e.a a. -6. 8. e.e 2.9 g. -8. 0.
p12406Z 14.3 158.4 28 8.8 a.e a -a. a. 0.8 a.e 0. -@. a. 8.8 3.9 8. -8. a.
@1241BZ 15.3 159.6 28 8.8 B.@ B. -8. f. 8.9 8.9 8. -4. f. 8.9 8.0 8., -a. a.
8125862 15.7¥ 168.3 28 8.8 8.8 8. -B. 8. 8.8 8.8 8. -0. 8. e6.a 8.9 8. -8. 8.
8125182 16.2 162.6 25 a.a 0.e a -8. a. B.@ 8.8 0. -8. a. 8.9 v.g a. -8, a.
8126062 16.9 154.1 25 17.2 164.7 35 39. 1@. 19.3 le6.7 S0. 6. 25. 2.0 a.0 a. -8. a.
p12619Z 18.8 165.4 25 18.8 157.8 35. 91. 18. 29,2 178.5 45. 115. 25. g.a 8.8 8. -9. 8.
@12vrgsZ 19.3 166.8 25 19.3 i67.4 08 4. S. 0.8 0.8 3. -8. a. .8 8.8 8. -a. 0.
8127182 21.1 168.7 28 28.2 167.7 23 7B. 5. 8.6 8.8 2. -0. a. a.e a.a 0. -e. 4.
ALL FORECASTS
WRMIS 24-H?  43-HR 72-HR
AYS FORECAST PNSIT ERROR 5. e 2 0.
AYG RIGRT ANIGLE ERPOR 27, 60, 0. 0.
AVG INTENSITY MAGMITUDE ERROR a. 25. a. a.
AVG IMTENSITY BIRS S. 25. a. 8.
NUMBER OF FORECRSTS 4 2 a 0

DISTANCE TRAVELED B TROPICAL CYCLONE IS 963. NM

AVERFGE SPEED OF TROPICSL CYCLOHE IS ls. KHOTS
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TROPICAL CYCLBNE B5-81
BEST TRACK DATA

8EST TRACK WARNING 24 HOUR FORECAST 48 HBUR FBRECAST
ERRBRS ERRORS ERRORS
MO-DA/HR PBSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
alzeneZ 11.7 62.0 20 2.8 8.0 8. -8. 0 8.0 8.8 8. -o. 4] 8.8 8.4 8. -o. a.
B812812Z 12.6 69.2 &5 n.e 8.3 8. -0. a 8.9 8.8 8. -0. 8 8.9 e.e 8. -o0. a.
2129092 13.8 r9.6 30 0.0 8.0 8. -9. 4] 8.6 0.9 B. -8, a. 0.9 8.8 8. -0. 8.
8129122 1S.1 69.4 35 0.0 0.0 8. -o. 4] 8.8 0.0 8. -8. a. 6.0 8.8 8. -a. 8.
8120992 15.8 68.8 45 8.9 8.8 8. -o. 4] 8.0 8.0 8. -@. 8 8.0 8.6 8. -8. a.
8130122 18.2 66.7, 45 0.9 8.0 8. -90. 4] 8.9 8.8 8. -9. a. 8.8 8.0 8. -o@. a.
213180Z 18.8 64.3 35 19.1 65.8 45. 44. 19 21.8 61.4 55. 186. 25. 22.6 58.2 65. 322. 320.
8131122 12.5 61.2 38 19.4 €2.1 35, Sli. 5 20.9 5r.8 48, 107. 10. Z3.6 54.€ 43, 228. 19,
Bz2o190Z 208.2 S58.2° 390 208.4 59.4 35 69. 5 21,9 S3.1 38. 77r. -5. 26.1 59.4 25. 179. -1S.
g2@112Z 21.! 35.9 3@ 28.4 55.5 35. 45, 5 23.9 S1.1 8. 39. -35. a.a 2.8 8., -8, a.
Bz2o2eR 23.8 S2.4 35 23.8 52.5 38. 483, -3 29.2 58.8 B. 351. -49. 0.8 9.0 a. -0. A.
B28212Z 23.7 S@8.6 35 25.8 ©S51.5 3@. 135. -S 8.8 8.8 8. -o. 4] 8.0 8.9 a. -o. a.
8293002 23.8 42.3 49 8.0 2.0 8. -9. 4] 8.8 6.8 8. -o0. 2. u.e 8.0 8. -o@. a.
8223122 24.8 45.8 49 8.0 8.8 8. -b. 5] 0.0 8.8 a. -8, a. 8.0 6.8 8. -@. a.
8204002 24.9 43.5 25 8.0 0.9 8. -o0. a 9.0 8.8 0. -@. 3] 8.8 8.9 a. -0. 0.
9204122 26.80 42.0 20 g.e 8.0 4] -0. a 8.0 8.8 8. -o. a 8.8 0.0 B. -8. a.
ALL FBRECASTS
WRNG 24-HR 48-HR 7Z2-HR
AVG FBRECAST POSIT ERRBR 66. 150. 248, a.
AVG RIGHT ANGILE ERRBR S1. 103. 123. a.
AVG INTENSITY MAGN1TUDE ERRBR 6. 23. 18. a.
AVG INTENSITY 81AS 3. -9. 8. 8.
NUMBER BF FBRECASTS 6 S 3 4]
DISTANCE TRAVELED 8Y TROPICAL CYCLBNE IS 1944, NM
AVERAGE SPEED BF TROBPICAL CYCLBNE IS 22. KNBTS
TROP1CAL CYCLBME B88-81
8EST TRACK DATA
8EST TRACK WARN ING 24 HBUR FBRICAST 48 HBUR FBRECAST
ERRORS ERRBRS ERRBRS

MB-DA/HR  FOSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND PBSIT WIHD DST WIND

8288062 8.5 176.2 Zv 8.2 0.9 8. -@. 8. 9.8 8.9 8. -8, a. 0.9 0.9 8. -8. e.
08288182 9.9 174.8 25 8.8 0.9 8. -o. a. 8.0 0.8 8. -o. a. 8.8 0.9 8. -9, 8.
B292W6Z 11.5 171.5 30 8.2 8.8 8. -89, a. 8.0 0.9 . -0. a. 8.8 2.9 8. -@. a.
8209182 132.4 169.6 35 A.g 8.0 a. -8@. e. 6.9 9.8 8. -b. a. 8.0 8.8 8. -8. a.
8210862 13.9 168.4 35S 8.8 0.9 9. -o. 8. 8.8 8.8 0. -8. 8. 8.0 8.9 8. -0. a.
8219182 14.3 1e28.7 40 n.0 8.0 8. -o. a. 8.4 8.8 8. -8. 8. 8.8 8.8 8. -9. 8.
8211862 16.2 188.7 5SS n.0 8.0 8. -8. a. 8.9 8.9 8. -o. 0. 0.0 0.6 8. -o. 8.
Bz11i82 17.7 158.8 6S 0.8 0.0 8. -o0. g, a.a 6.2 9. -9, 8, 0.2 2.0 e. -o. 5.
221206Z 28.2 166.8 75 0.9 8.8 8. -0. 8. 0.0 0.0 8. -8. o. 8. 6.9 8. -0. a.
P21218Z 22.4 185.8 7O 9.8 9.0 8. -8. a. 8.0 8.0 8. -o@. u. C.e 8.a [ "=B. 8.
221362 24.6 152.2 69 0.0 8.9 8. -8. a. n.a .0 2. -0. a. a.0 a.e a. -e. a.
g213182 25.7 152.7 SO e.n 6.c 6. -06. a. a.6 8.0 8. -8. a. 1.6 G.no (5] S a.
B21496Z 26.92 155.2 43 26.9 195.2  40. a. 8. 38.7 142.4 25, 331. 5. e.0 0.0 G. =0. G.
g21418C 25.2 152.2 35 24.9 152.8 35. 3r. a. 8.9 v.0 a. -0. 8. 8.0 B8.u 9. -0. a.
82150862 25.3 147.7 28 25.2 147.8 2S. §. -S. 8.8 9.8 8. -8. a. 8.0 8.9 8. -0. a.
ALL FORECASTS
WRiG 24=HR  48-HR T7T2-HR
AYE FORECATT POSIT EFMLR 15. 331, 9. a.
PYGE PIGHT ANGLE ETRGR 13. 331, o. C.
AVG IMTEMSITY MAGHITUDE ERROR Z. St a. 8.
AVE IHTEMZITY 2Ia% Z. S. 8. 8.
MUIMBER BF FBRECHETS 2 1 5] 5]

DISTRHCE TRAVELED BY TROFICAL CYCLBHE 1S 2179. HM

AVERAGE SPEED BF TROPICAL CYCLOME IS 26. KHBTS
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Md/DA/HR PBSIT

8288182
9285862
2209182
8210062
8210182
8211862
8211182
8212862
8212182
8213062
#213182
8214062
8214182
8215062

AVG FORECAST PBSIT ERRGR

13.
13.
13):
‘14,
15.
16.
18.
13.
2d.
21.
22.
22.
23.
23.

VW N WO OO NOUUOO N

BEST TRACK

WIND
149.6 28
147.7 25
145.6 35S
142.8 25
146.8 35
137.8 40
134.3 30
138.5 25
128.2 20
126.1 IS
124.2 15
122.6 15
121.3 1S
128.5 10

AVG RIGHT AHGLE ERRBR
AVG INTENSITY MAGNITUDE ERRGR
AYG INTENSITY 8IAS
NUMBER BF FBRECASTS

DISTANCE TRAVELED 8Y TROPICAL CYCLONE

AVERAGE SPEED OF TROPICAL CYCLBNE IS

BEST TRACK

MO-DA/HR POSIT

v216122
82178082
B217122
8218882
8218122
8219802
B219122
6226082
8220122
B22108Z
8221122
2222007
B2z212Z
8223082
8223122

AYG FORECAST POSIT ERROR
AVG RIGHT ANGLE ERROR

12.
12.
12.
12.
13.
14.
15.
15.
17.
17.
19.
£1.
23.
25.
27.

NC—=UNODQ—-WONLAOVUA LN

54.
52.
58.
48,
45,

45
44

VA NDCO =000 — 000

WIND

25
38
38
8
45
45
45
S5
58
4n
I
20

23

30
35

AVG INTENSITY MAGHITUDE ERRBR
AVE IMTENSITY BIAS
NUMBER BOF FBRECASTS

TRBPICAL CYCLBNE B9-81
8EST TRACK DATA

WARNING 24 HOUR FORECAST
ERRORS ERRORS
POSIT WIND DST WIND PBSIT WIND DST WIND PBSIT
8.8 9.9 8. -~B. 8. 8.2 9.8 8. -8. 8. 8.9
8.8 B.9 8. -8, 8. 8.6 8.8 9. -8. 8. 8.9
8.0 8.8 8. -8B, 8. 8.9 8.0 8. -8. 8. 8.9
8.8 8.8 8. -B. 8. 8.9 8.9 8. -8. 8. 8.8
8.0 0.8 8. -o. a. 8.0 0.0 e. -8. a. 8.8
8.9 8.8 8. -0. 8. 8.8 8.9 8. -8. 8. 8.0
.0 9.9 8. -B8. 8. 8.8 8.9 8. -8. 8. 8.8
8.8 B.8 9. -B. 8. 8.8 8.8 8. -B. a. 8.8
.06 9.8 8. -8. 8. 8.9 8.8 8. -0. 8. 8.8
8.8 8.8 8. -B. 8. 8.9 8.0 8. -0. 8. 8.9
8.9 8.8 8. -8. 8. 8.8 8.9 8. -8B, 8. 8.9
8.8 8.8 8. -0. 8. 8.9 8.8 8. -8, 8. 8.0
8.9 8.8 8. -B. 8. 8.8 8.8 8. =B, 8. 8.9
8.0 8.8 8. -B8. 8. 8.0 8.9 2. -8, 8. 8.9
ALL FBRECASTS
WRNG 24-HR 48-HR 72-HR
8. 8. 8. 8.
8. 8. 8. 8.
8. 8. 8. 8.
a. 8. 8. 8.
[} [} [} [}
1S 1796, NM
23. KNBTS
TROP ICAL CYCLONE 1B-81
BEST TRACK DATA
WARPNING 24 KBUR FBRECAST 48
ERRORS ERRBORS
PBSIT WIND DST WIND POSIT WIND DST WIND POSIT
.68 0.9 8. -B. 8. 9.8 8.0 8. -8. g. 8.8
6.0 0.0 8. -8. 8. 8.8 2.9 6. -8, a. €.8
8.8 8.9 8. -B. 8. 0.9 8.0 e. -8, 8. 8.9
8.8 0.9 8. -B. a. 8.0 8.0 8. -o. a. 9.0
8.0 0.0 8. -9. a. 8. 8.0 8. -o. 8. 8.0
8.8 8.0 8. -9. a. 8.0 0.8 8. -8. 0. 8.9
15.2 45.2 45. 59, 9. 18.4 48.7 473, 231, -18., 23.1 3
15.5 45.4 48, 33, -135. 1r.4 4d1.8 4@, 168. 8. 21.3 4
7.8 42,8 45. 76. -5. 21.8 43.8 35. 163. 5. 24.7 4
18.3 44,8 35. Sb. -S5. 208.4 44.2 30. 170. 1@, 8.8
12.2 45.2 15. 435, -15S. 8.9 8.a 8. -y. a. 0.y
u.0 8.0 8. -8. g. 8.8 n.s b. -B. a. Q.9
e.o 0.0 8. -8, 9. n.a 8.6 9. -0. 8. 8.8
8.6 0.9 9. -0. G. 8.0 8.8 v, -8. 8. 8.0
2.8 8.0 8. -o@. g. 8.9 8.8 8. -9. 8. 8.8
ALL FORECASTS
WRHG 24-HR  43-HR  72-t7
52. 183. 327. a.
41. 153. 299, 8.
g. 5. r. a.
-8. 1. 3. 8.
S| 4 3 5}

OO0

OO0 ®

OO0 UVGEGO000

OO

DISTANCE TRAVELED 8Y TRCPICAL CYCLBHE IS 1718. HM

AVERAGE SPEED OF TROFICAL CYCLOME IS 20, KHOTS

25

HOUR FORECAST
ERRBRS

LSO CHhoOOOOO

WIND

-
8.
8.
8.
a.
8.
8.
8.
8.
8.
8.
8.

8.
8.

WIND

N G

QCDQ\'.)OCDG:U‘!‘DQQ.GDCJN

48 HOUR FBORECAST

ERRORS
DST WIND

-8.
-8.
-8.
-8.
-0.
-0.
-8.
-8.
-8.
-8,
-8.
-8.
-8.
-8.

OO

(o)

DST WIND

-8.
-8.
-f.
-0.
-8.
-a.
389.

I4r.

. 245,

=08,
~l.
-0,
-3.
-8.
=8

—
OOCOoOCOUUOEOOOCIE®



TROPICAL CYCLONE 13-81
B8EST TRACK DRTA

8EST TRARCK WARN ING 24 HOUR FORECARST 48 HOUR FORECRST
ERRORS ERRORS ERRORS
MO/DR-HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
0224182 18.8 115.7 25 8.e 8.9 8. -o. 0. 8.8 8.0 8. -0. o. 2.9 8.8 8. -8. a.
822se6Z 18.3 114.1 30 8.0 8.8 8. -o@. o. 8.8 8.0 B. -8. 0. 8.8 8.0 8. -B. a.
0225182 17.7 112.4 35 18.2 112.4 308. 38, -5. 18.5 198.7 4@. 154. -5. 20.3 195.8 45. 358. -15S.
0226852 17.8 118.9 48 17.6 111.1 3S. 38. -S5. 18.1 187.9 45, 142. -S. 28.5 184.8 d45. 388. -30.
0226182 16.2 189.9 45 16.5 189.9 35. 18. -1B. 16.2 187.8 45. 96. -15. 16.6 184.1 45. 115. -45.
8227e6Z 16.3 189.5 5@ 16.2 110.1 5SS, 3S. 5. 18.1 1¢8.8 6S. 127. -108. 21.0 186.7 65. 257. -35.
08227182 15.5 188.5 68 1S5.1 187.8 6S. 47. S. 13.8 183.2 6S. 242. -25. 13.6 99.1 60. 384. -40.
9228862 16.1 187.3 7?5 16.2 187.3 70. 6. -5. 17.2 183.9 99. 70. -19. 18.90 180.6 98. 219. -5.
0228182 16.7 186.1 90 16.8 185.9 88. 13. -18. 18.4 183.8 95. 116. -5. 28.5 108.2 80. 289. -1@.
83BlB6Z 17.8 185.1 180 17.8 105.8 ¢9S. 6. ~-5. 18.8 1B2.8 90. 96. -5. 20.3 1@8.1 75. 305. -10.
e3el118z 17.2 124.6 B8 17.3 183.8 10@. 46. 8. 18.1 191.2 8S. 189. -5. 20.8 98.8 70. 405. -19.
0302862 17.5°184.4 95 17,5 104.3 90, 6. -5. 18.2 1B2.8 38. 125. -5. 19.5 181.2 75. 311. 8.
0302182 17.9 1B4.5 90 18.2 104.2 85. 25. -S5. 19.4 182.8 75. 177. -5. 20.3 190.9 60. 449. =-S.
2303862 18.2 105.8 85 18.2 1@4.6 75. 23. -10. 18.8 1B4.4 65. 135. -18. 21.2 183.4 55. 449. 8.
0383182 18.6 18S5.8 88 18.8 105.4 78. 26. -18. 28.3 105.8 60. 17S5. -5. 21.8 194.8 SS5. S87. 1S.
0304862 12.4 1B6.7 7S5 19.5 1B6.4 78. 18, -5, 28.7 1B8.1 6B8. 208. S. 8.0 8.0 B, -o@. a.
8304182 20.5 198.9 65 2B8.2 107.8 65. 64, 8. 22.8 118.8 SS5. 257. 15, 0.2 8.8 0. -o. e.
930586z 22.8 111.4 55 21.9 111.3 65, 8. 1@, 0.0 0.8 8. -@. a. 0.0 8.0 0. -8. 8.
8305182 23.8 115.3 48 22.8 114.9 45, 25. S. 8.8 8.8 8. -@. 8. 0. 8.0 B. -B. a.
ALL FORECRSTS
WRNG 24-HR 48-HR 72-HR
AVYG FORECAST POSIT ERROR 26. 1S3. 340, 8.
AVYG RIGHT ANGLE ERROR 17. 89. 210. 8.
AYG INTENSITY MAGNITUDE ERROR 6. 9. 17. 8.
AVG INTENSITY 8IRS -3. -6. -15. 8.
NUMBER DOF FORECRSTS 17 15 13 4
DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 1448, NM
AVERAGE SPEED OF TROPICAL CYCLONE IS 13. KNOTS
TROPICAL CYCLOMNE 14-81
BEST TRACK DATA
BEST TRACK WARN ING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS

MO/DAR/HR POSIT WIND POSIT WIND DST WIND POSIT WIHD DST WIND POSIT WIND DST WIND
8225182 1S.e 145.8 25 8.8 8.8 8. -o. e. 8.0 8.0 8. -@. a. 8.0 8.0 8. -o@. 8.
8226062 15.6 146.8 20 8.8 8.8 8. -B. 8. 8.8 8.8 8. -B. 8. 8.8 8.8 8. -B. 8.
0226182 16.8 148.2 49 16.8 148.1 35, 6. -5. 19.5 152.3 55. 29. 8. 21.3 156.2 7e8. 78. 20.
0227262 18.4 151.2 S0 18.4 1S51.6 S5, 34, S. 28.9 1S6.7 65. 141, S. 22.3 16l.6 7B. 315, 25,
022718¢ 19.8 152.7 S5 28.8 152.2 68. 31. 5. 23.2 154.4 88. 7S. 38. 25.8 156.7 ?75. 271. 3S.
6220062 21.2 154.2 68 22.1 1S3.9 7B. S7. 18. 25.2 157.3 95. 198. SB. 27.2 16B.2 75. 424. 35.
©225182 22.2 155.2 Sp 21.6 155.2 6%S. 36. 15. 23.2 1S8.8 SB. 175, 1@. 2.9 2.0 B. -8. 2.
2231062 22.3 155.9 45 22.7 156.5 SS5. 41, 8. 23.8 159.5 30. 231. -10. 0.8 B.0 0. -o. e.
0381182 21.3 156.4 43 21.8 157.2 45, Sd. S. 208.9 158.9 38. B6&6. -15. 6.2 3.0 u. -g. 0.
6302052 20.8 156.9 40 21.1 157.2 4S. 2S. 5. 21.6 159.8 4@0. 188. -5. 23.7 161.2 39. I69. -25.
9302182 28.3 1S7¥.5 45 28.0 153.2 48, 43, -5, 19.2 168.5 38. 12f. -20. 8.0 a.g 0. -B. 0.
0322062 15.Q 1S8.7 45 18.3 152.5 4B, S4. -5, 17.i 163.6 02S5. 148. -30. 0.9 o.a 0. -o. a.
33318 17.9 159.8 S8 17.5 16M.8 45, 27. =S. 1S5.¢ 162.7 45, 133. -28. 19.9 166.7 45, 3I15. -20.
6324052 IT.7 161.1 5SS 17.3 161.3 SS. 27, B. 17.1 183.6 €5. 160, 0. 1.8 166.0 355, 214. -20.
5324182 17.8 161.7 63 17.8 181.9 6&5. 11. B. 17.8 184.5 70. 111, S. 1r.8 167.B 65. 263. g,
B325@sZ 18.1 162.2 B85 17.8 162.7 65. 34. B. 17.3 164.6 7B. 128. -5. 18.1 166.6 8R. 441. 20.
AZ95:18C 18.7 182.8 K3 18.6 163.0 65. 13, 8. 19.6 164.8 7S. 126. 18. 20.3 157.1 70. 519. 2S.
a386BEZ  19.9 183.8 75 19.8 163.8 65, 6. -19. 21.9 166.3 €6, 215, B. 22.2 1¥Y.§ SA. 573. 28.
Q386182 21.7 164.7 65 21.8 164.8 65, 8. 8. 25.8 169.4 350. 279. o. 0.9 0.0 0. -0. a.
03e7@s5Z 25.4 165.7 60 29.8 167.5 5S0. 226. -18. 34.2 171.8 30, 232. o. n.B .0 B =0, 0.
9ZP7 18z 28.0 156.7 47 0.8 2.0 o] -0. 0. 0.4 8.0 a. -0 0. 0.9 8.0 a. -o. 0.
2203057 31.4 167.6 30 a.a 8.0 2. -0. o. Y.y 8.0 4. -9, H. G.a a.u 2. -4, 0.

ALL FORECASTS
WRNG 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 39. 143, 343, 8.
AVG RIGHT ANGLE ERROR 24, 118. 211, 8.
AVG INTENSITY MAGN1TUDE ERROR 5. 12. 22, e.
AVG INTENSITY BIRS a. 1. 18, e.
NUMBER OF FORECARSTS 19 18 11 4}

DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 2122. NM

AVERAGE SPEED OF TROPICAL CYCLONE 15 17. KNOTS
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TROPICAL CYCLONE 15-81
BEST TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
MO/DA-HR POSIT WIMD PCS1T  WIND  DST WIND POSIT WIND  DST WIND POSIT WIND  DST WIND
9301062 6.2 176.1 20 ©.0 ©.0 @, -4. 8. ©.¢ 0.8 8. -8. 9. 8.8 6.9 0. -0. Q.
9301182 9.5 178.2 35 12.@ 177.5 35, 156. @. 12.5 175.4 45. 652. -5. 13.5 173.1 55.1178. 1@.
@3@285Z 11.8 182.4 48 11.2 189.2 4@. 139. ©@. 12.8 188.8 5@. 553. ©. ©.8 0.8 0. -0d. 0.
0302192 11.8 136.5 58 12.9 1856.2 49. 21. -19. 12.9 1S1.6 S@. 23@. 5. ©8.9 ©.8 @. -8. 0.
@30306Z 13.9 190.2 S8 @.8 @.8 ©. -3. ©. 0.2 ©.8 @. -8. ©. 0.2 8.9 8. -8. 0.
8303182 16.4 193.2 45 9.0 ©.8 ©. -8. B. 9.8 8.8 O, -2. ©. 8.8 0.9 4. -8. 0.
ALL FORECASTS
WRNG  24~HR 48-HR 72-HR
AVG FORECAST POSIT ERROR 182. 478. 1178, 8.
AVG RIGHT ANGLE ERROR 74. 155.  380. 8.
AVG INTENSITY MAGNITUDE ERROR 3. 3. la. 8.
AVG INTENSITY 81AS -3. g. 18, 8.
NUMBER OF FORECASTS 3 3 1 e
DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 1224, NM
AVERAGE SPEED NF TROPICAL CYCLONE IS 41, KNOTS
TROPICAL CYCLONE 16-81
8EST TRACK DATA
8EST TRACK WARN ING 24 HOUR FORECAST 43 HOUR FORFCAST
ERRORS ERRORS : ERRORS
MO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
9301122 22.8 47.1 18 9.4 0.6 @. -4. ©. ©.9 9.4 @a. -a. ©@. 8.2 @.a @. -8. &,
@30200Z 21.3 47.5 15 9.0 ©.8 ©. -9. 8. 9.9 0.8 8. -8. ©. 0.8 9.8 8. -g. B.
9302122 20.5 47.9 15 ©.¢ 8.8 @. -4. 6. ©.9 0.8 ©. -8. ©. 8.9 0.2 0. -8. 0.
9303002 19.8 48.5 20 ©.0 ©.8 ©. -8. 6. 9.9 0.8 8. -8, ©. 6.9 0.2 0. -8. 0.
@39312Z 18.9 49.5 20 ©.4 ©.0 ©. -8. ©. ©.4 ©.89 @. -8. 8. 8.9 8.4 @. -@. 8.
@30400Z 18.0 50.9 25 9.0 6.8 ©. -8. ©. 0.2 8.8 @©. -9. 9. 9.8 0.8 8. -8. Q.
@30412Z 17.4 52.4 25 9.6 9.9 @. -4. @. 9.0 9.8 @. -a. ©@. 0.8 9.8 a. -8. 0.
@3@5002 17.9 53.5 3@ 0.0 6.8 ©. -8. 0. ©6.2 ©.2 @, -9. ©, 0.8 ©.8a 0. -8. 0.
9305122 19.3 54.2 35 18.5 54.6 25. 53. -18. 19.5 57.8 35. 171. -20. 20.8 59.2 45. 432. -30.
9306002 20.7 55.7 43 21.4 55.8 25. 42. -15. 23.3 58.4 3@. 158. -35. 25.2 62.2 4@8. 312. -3S.
@30612Z 22.2 58.8 55 21.9 58.1 4@. 19. -15. 23.1 62.9 5@. 203. -25. 23.9 67.2 50. 248. -l@.
9307002 24.6 60.9 65 23.6 61.8 58. 60. -15. 26.3 66.4 45. 66. -30. 3@.4 74.6 3@. 298. -15.
8307122 26.2 64.4 75 25.7 62.3 75. 117. @. 29.9 67.5 608. 141, 8. 34.1 73.4 50. 368. 20.
@3@800Z 27.3 67.5 75 27.2 65.5 7@. 1@7. -5. 3@.7 71.5 S@. 1€3. 5. 35.2 78.2 3@8. 526. S.
9308122 27.8 68.7 68 29.8 7@.8 65. 132, 5. 32.5 77.9 45. 468. 15. 0.8 ©.8 @. -A. @.
9389892 28.2 ©59.5 45 28.8 71.2 68. 91. 15. 29.3 74.6 @. 248, -25. 0.8 ©.8 a. -9. @.
9309122 28.8 7@.1 3@ 28.7 71.9 45. 48, 15, ©.2 8.8 @. -2. ©9d. €. €.A 0. -8. Q.
8310892 29.9 69.9 25 ©.0 8.9 ©. -8. 6. ©.2a 0.8 ©. -2. 0. @8.¢ 0.8 8. -8. 9.
ALL FORECASTS
WRNG 24-HR 43-HR 72-H
AVG FORECAST POSIT ERROR 74. 204, 363. 8.
AVG RIGHT ANGLE ERROR 4@, 148, 233, a.
AVG INTENSITY MAGHITUDE ERROR 11. 19. 19. a.
AVG INTENSITY 8IAS -3,  -14. -11. 8.
NUMBER OF FORECASTS 9 8 6 0

DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS- 1781. NM

AVERAGE SPEED OF TROPICAL CYCLOKE IS 17. KNOTS
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TROPICAL CYCLONE 17-81
8EST TRACK DATA

8EST TRACK WARN ING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERFORS ERRORS
MO/DA/HR PUSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND  DST WIHD

09310182 11.5 133.9 15 9.0 9.9 8. -n. 2. 8.0 0.0 a. -n. 8. 2.8 2.9 9. -0, 8.
8311862 11.5 132.4 28 11.8 131.9 38. 32. 18. 12.8 129.5 45. 17. a. 13.9 127.6 55. 127. 8.
8311182 12.0 131.2 35 11.8 131.1 35. 12, 8. 13.6 128.4 55. 33. 2. 14.5 125,80 S50. 129. -15.
0312862 12.6 129.7 45 12.7 129.6 49. 8. -5. 14.91 g S1. 8. 15.8 125.83 40. 219. -30.
8312182 12.7 127.8 55 12.5 127.8 55. 12. 8. 13.81 86. 8. 1€.3 123.8 7@. 264. -5,
03136 12.7 125.8 55 13.8 126.1 55. 25. 8. 15.9 1 166. 8. 18.0 123.1 58. 434, -35.
0313182 12.4 124.5 65 12.5 124.2 6&8. 19, -5. 13.6 1 42, -5, 14.4 118.1 88. 146. -10.
0314862 12.3 122.6 78 12.4 122.1 35@. 38. -19. 13.9 1 25. g. 14,2 114.,1 85. 6. =15,
8214187 12.3 128.9 75 12.2 128.9 70. 6. =5. 112.71 1ra. -1B. 14.2 113.4 98, 83, 3.
315062 12.6 118.1 85 12.8 118.0 83, 7. 8. 14.4 lis.w -5, 71. -5. 1€.,6 188.6 85. 299, S.
0315182 12.7 116.3 90 12.8 116.2 9@. 8. B. 14,5 112.8 95. 145, 5. 18.2 188.4 85, 1895. 25.
8315962 14.2 114.2 188 14.3 114.3 100. 8. 8. 18.3 111.8 S@. 189, 8. 23.6 114.0 45, 700. 8.
8316182 15.2 114.4 98 15.0 1i4.4 99. 12. a. 18.4 112.2 8. 195. 10. 24.7 115.2 45, 941, 29,
8317062 15.2 112.4 39 15.9 113.7 89, 76. 8. 18.0 112.3 65, 479. 20. 0.9 0.0 8. -8. a.
0317182 1€.2 182.7 608 17.1 111.8 5@. 92, -18. 22.6 112.8 30. 765. 5. £.0 0.8 e. -9, a.
0318062 16.3 104.3 45 16.4 186.2 45. 118. a. 0.9 9.0 8. -0. 8. a.8 8.0 a. -B0. 8.
8318182 16.5 186.9 25 16.6 !00.8 30. 8. 5. 0.0 8.0 8. -8. 8. 8.8 8.0 8. -8. a.
ALL FORECASTS
WRNG 24-HR d48-HR 72-HR
AVG FORECAST POSIT ERROR 30. 176. 295. 8.
AVG RIGHT ANGLE ERROR 15. 108. 208. 4}
AVG INTENSITY MAGNITUDE ERROR 3. 4. 13. a.
AVG INTENSITY BIARS =l 1. -5. a.
NUMBER OF FORECARSTS 16 14 12 [}
DISTANCE TRAVELED 8Y TROPICAL CYCLGONE IS5 1997. HNM
AVERAGE SPEED OF TROPICAL CYCLONE IS 21. KNOTS
TROPICAL CYCLONE 21-81
BEST TRACK DATA
BEST TRACK WARN ING 24 HOUR FORECAST 48 HOUR FORCCAST
ERRORS ERRORS ERRORS
MO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
0328002 6.6 56.3 28 8.8 8.6 9. -8. 8 8.9 8.8 8. -8. a. 8.9 8.8 8. -8. 8
p328122 7.6 56.8 21 8.8 9.0 8. -0. 4] 8.9 9.0 2 -8. a. 8.8 0.0 2. -9. 0
09329002 8.8 56.8 20 0.0 0.9 8. -0, 4] 0.8 8.0 2 -d. a. 8.0 8.9 a. -8. a
9329122 18.1 56.2 25 8.0 8.0 a. -0. 8 8.8 9.0 2. -e. a. 8.0 8.0 a. -o. 8.
0330002 11.2 55.5 25 0.0 6.9 8. -8. 8 .2 0.9 a. -o0. a. 8.9 8.0 0. -o. 6.
9339122 12.4 55.2 30 8.8 9.8 8. -8. 4] 8.9 9.0 2 -8. a. 8.8 8.0 a. -o. 3]
9331882 13.4 55.m 39 a.e 0.9 a. -8. 4] 9.9 0.0 8 -0. 8. .0 8.0 0. -o. 0
8331122 14.2 54.8 30 8.0 8.0 8, -8. 8 a.0 g.a 0. -8. 8. 8.6 a.o0 a. -@. fa,
0401002 15.8 54,3 38 15.6 54.4 33. 36. 0 18.4 54.6 40, 179, 5. 21.8 55.5 45. 371. 10.
6491122 15.6 53.7 35 15.8 53.8 35, 13. 8 18.2 53.5 45. 163. 5. 21.2 54.8 45. 341. 1@,
04p2B0Z 16.2 52.5 35 16.2 S53.6 35, 63. 3] 17.2 53.%2 45, 240. 18. (9.5 53,9 45, 6. 10.
040212Z 17.1 56.8 40 16.¢ 52.0 40. 66. 3} 12.8 51.8 45. 185. fy. 21.8 32.5 50. 279, 20,
0403R8C 18.7 49.4 35 18.3 49.5 40, 25. 5 22.4 43.3 4. 99, 5. 25.8 8.7 4e. 115, 13,
040312Z 21.2 48.7 35 21.6 43.@ 35. 29. 8 26.3 48.8 48. 142, 10, 30.4 51.2 d43. 253. 25.
04B4R0Z 24.8 489.2 35 24.8 48.7 35, 27. 2 28.5 49.2 43. 241. 28. 32.1 53.5 8. 243. -28.
8484122 25.8 S51.8 30 26.2 49.8 35, 97, 5 3|\.2 52.8 25. 212. 5. 0.9 a.8 a. -o. a.
84p388Z 25.5 52.8 25 25.6 52.8 35. 6. 18 8.9 8.0 8. -8, 8. 8.9 a.8 a. -o0. a.
p40512Z2 26.8 53.9 20 0.9 9.0 8. -o. 8 8.9 0.9 g, -9. 8. 0.9 0.9 0 -0. 0.
n4pc@ABZ 28.1 S54.2 20 8.0 0.0 a. -8. a 8.0 8.0 2. -u. a. 8.9 8.8 a ~a. 5]
ALL FORECASTS
WRHG 24-HR  48-HR 72-HR
AVG FORECAST POSIT ERROR 40. 183. 274, 8.
AYG RIGHT ANGLE ERROR 23. 119, 217, 8.
AVG INTENSITY MAGHITUDE ERROR 2. 8. 16. 8.
AVG IMTENSITY B1RS 2. 8. 18. a.
MUIMBER OF FORECASTS ] S 7 8

DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 1628. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 15. KNOTS

28



BEST TRACK

Ma/DA/HR  PASIT WIND PoS
p49400Z S.9 94.8 20 0.0
@4P412Z 5.3 92.6 20 0.8
8495082 6.6 92.5 25 8.8
P4P5122 7.7 92.9 3@ 8.8
8406002 8.6 93.2 30 0.8
B4P6122 9.4 92.4 30 0.8
@A497@002 8.7 92.1 33 9.4
8487122 8.2 92.9 45 11.8
p4P8@BZ 9.8 92.7 45 9.7
94p8122 9.8 91.5 45 9.7
2499892 18.6 98.6 7@ 1.1
9499122 11.3 " 90.2 98 11.4
9410902 12.7 89.5 99 12.5
8410122 15.2 89.8 115 14.9
@4118@82 17.1 87.7 115 17.3
8411122 19.9 86.8 9@ 20.1
8412802 22.1 B7.2 65 22.9
8412122 24.3 88.8 65 24.4
841380z 27.4 91.8 65 26.5
9413122 29.1 96.4 55 23.3

AVG FORECAST POSIT ERROR

AVG RIGHT ANGLE ERROR

AVG INTENSITY MAGNITUDE ERROR
AVG INTENSITY BIRS

NUMBER OF FORECASTS

DISTANCE TRAYELED 8Y TROPICAL CYCLONE 1S

AYERAGE SPEED OF TROPICAL CYCLONE IS

BEST TRACK
MO-DA/HR PASIT WIND Pas
B4BegeZ 14.3 SB.5 28 8.8
B42612Z 14.7 59.3 20 .o
g4eregz 15.8 68.2 28 n.e
8497122 15.8 61.1 25 13.9
8498082 15.8 62.0 38 16.3
8498122 16.3 61.5 38 16.4
B4g99@Z 16.3 SB.8 35 17.8
849912z 17.! S5.4 35 19.0
8419002 18.4 53.8 35 19.8
e41e12z 19.2 S5S5.v¥ 35 19.@
p411evZ 19.4 Sr.1 35 19.3
A411122 18.5 58.2 48 12.9
8412802 18.3 59.2 48 18.3
B41212Z2 1r.7 68.1 35 18.4
B413@9Z 16,9 353.9 35 18.6
8413122 16.3 5$3.92 35 1r.e
8414772 15,9 53.8 30 16.3
8414122 (5.7 S7.1 28 a.9
AVG FOPECAST POSIT EPROR
AVG RIGHT HHGLE ERROR
AVG IHTENSITY MAGHITUDE ERRCR
AVG INTENSITY BIAS

NUMBER OF FORECASTS

DISTAIICE TRAVELED BY TROPICAL CYCLOHE IS

WARNING 24 HOUR FORECAST 48
ERRORS ERRORS
IT  UIND DST WIND  POSIT  WIND DST WIND  POSIT
.8.8 8 -8. @8, 8.8 8.2 B, -8. 2. 2.8 8
8.6 6. -3. B, 8.6 6.2 @a -2 B8. £.2 @
2.2 9. -8. 8, 8.8 @8 @ -3g. 8. 2.8 @
2.2 8. -a. 8. 6.2 ©.8 6 -8. 8. 6.9 2
8.8 8. -3, B, 88 ©8 8 -2. B8, BB B
2.8 ©. -5, @8, 2.8 8.8 @. -8. 2. 8.8 2
93.1 38. 73. -5, 11,1 96.7 48, 268, -5. 12.8 108
94.5 35. 193, -18. 12,8 95.4 45, 343. 9. 14.2 100
92.6 35. 42. -18. 11.2 92,2 Se. I18l. -28. 13.5 92
92.6 45. 65. @, I1.2 92,2 48, 138. -SB. 13,5 92
98.6 45. 3@. -25. 12.5 ©8.7 6B. 48, -38. 14,7 B7
89.8 78. 13, -28, 13.7 B7.5 98, 117. -25. 17.6 B6
89.2 B8@. 7. -18, 15,6 ©7.4 95. 92. -28. 19.3 B7.
§9.3 129. 18. -15. 19.6 S1.8 8@, 283, -18, 21.8 98§
€68.9 118. 2I. -5. 22.6 ©8.4 B88. 73. 15, 25.2 95
86.7 18@. 13, 18. 22.8 B8.7 65. 98. @. 24.9 9|
88.4 89. B82. 15, 25.3 95.3 5B, 226. -15. @.0 O
99.0 79. 66. S5, 26.6 96.5 35, 1S@. -28. ©.8 @
91.6 SS5. S5. -18. 8,8 8.2 B. -8. ©. 8.2 @
95.4 S8. S4, -S. 8,2 8.2 ©. -8. 8. 8.8 8
ALL FORECASTS
WRNG  24-HR 48-HR 72-HR
33, 92, 147, 2.
1s.  77. 144, 2.
1. 153. 218. 2.
-1. 153, 218. a.
5 4 2 )
972. NM
18. KNOTS
TROPICAL CYCLONE 23-81
@EST TRACK DATA
WARN ING 24 HAUR FORECAST 48
ERRORS ERRORS
1T WIND DST WIND  P@SIT  WIND DST WIND  PBSIT
.6 @. -a. &. 8.8 8.8 B, -0. .0
2.8 v. -8. 9. 8.9 0.8 0. -0. .0
9.8 @. -8. 8. ©.8 0.9 8. -0. .0
68.6 3@. 441. S. 14.6 74.7 39. 768. .5 39
61,2 3@. 91. ©. 17.9 69.2 49. 190. .3 6g
61.1 38. 24. 6. 18.6 68.1 40. 283. .2 80.
66.5 3@. 114, -5. 208.1 6@.8 45. 301. .2 €3
56.1 35. 121. @. 21.7 53.3 45. 202. 5.4 59
54.7 35. 8. ©@. 21.2 S2.6 45. 275. . 25.2 53
55.8 4@, 41. 5. 20.8 53.8 49, 325. 0. 24.8 S
57.4 35. 18. ©. 20.1 61.8 35. 143. -5. 0.9
59.5 3@. 78. -18. 28.2 62.8 25. 2l4. -18. 0.8
68.2 33. S7. -18. 10.6 64.1 25. 261. ~-18. 6.9
60.7 35. S4. ©. 19.@ 62.6 35. 253. 9. 0.9
60.7 39. 112. -S. 19.6 G3.8 20, 358. -18. 9.8
39.5 3@. 33. -5. {7.7 S9.2 22. iF@. 0. 0.0
$8.3 5. 25. -5. A.2 6.0 8. -3. A, 6.9
9.6 ©. -8. & ©@.6 8.8 8., -8. 6. 0.0
ALL FORECASTS
WRNG ~ 24-HR 43-HR 72-HR
83, 292, S4A. .
S4. 192,  392. 9.
4. g. 5. 2.
-2, a. 3l a.
14 13 7 a
1298. Hn
12, KHBTS

AVERAGE SPEED @F TROPICAL CYCLOME IS

TROPICAL CYCL@NE 22-81
BEST TRACK DATA

29

OO0 0000 L

HOUR FORECAST
ERRORS
WIND DST WIND
.8 8. -@. 8.
.8 Q. -8. 8,
.2 8. -8. 0.
.8 8. -8, 8.
.8 8, -8, 8.
.8 8. -8, 8.
.4 58. 591, -28.
.3 5S8. 624, -48,
.8 68. 199, -38.
.8 58. 239. -65.
.7 60. 144, -S5,
.9 95, 138, S.
9 65. 173, 8,
.2 58, S48. -15,
.2 58, 226. ~1S.
.6 48, 3Z60. -15.
.0 a. -o. a.
.0 e. -@. 8.
.8 8. -o. 8.
.8 2. -@. 8.

HAUR FORECAST

ERRORS
WIND DST WIND
a e. -0. a.
8 g. -8. a.
5] a. -o. 8.
.6 40,1447, S
.1 5@. 31a. 15.
4 4dg. 291. SF
.8 49, 308, 5.
.7 35. 437, -5,
Bl ISSERGRGrRE=SE
.2 35. 3592. a.
.3 a. -a. a.
a a. -o. 8.
8 (= N5 a.
a el 58k ag.
2} g. =-A. 8.
a g. -0. a.
o] 0. -o. a.
3] g. -8. a.



TROPTCAL CYCLOME 24-81
BEST TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAS™
ERRNRS ERRORS ERRORS
MO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
85220802 8.8 90.7 20 2.8 6.a 8. -a. a. 8.8 8.0 8. -@. a. 8.8 0.0 2. -8. K]
8522122 7.5 98.6 20 8.0 8.0 8. -0. 8. 8.0 8.0 8. -@. a. 8.0 e8.8 8. -o. 5]
8523002 7.2 90.4 20 8.a 8.8 8. -a. a. 0.9 8.0 e. -a. a. 0.6 0.9 8. -a. e.
8525122 6.3 89.8 28 8.a 0.0 8. -a. a. 8.8 8.0 8. -a. a. 0.0 8.8 8. -a. €
8524002 7.2 B89.1 28 8.0 8.0 8. -a. a. 8.8 8.0 8. -8. a. 6.0 e.e a. -0. 4
8524122 8.4 98.1 20 8.0 8.0 8. -a. a. e.n 8.8 8. -a. a. 9.0 0.8 8. -a. €.
8525002 9.7 928.8 25 0.0 e8.a 8. -a. a. 8.0 8.8 8. -a. a. 8.0 8.9 a. -8. 2]
8525122 18.8 91.5 25 8.9 0.0 8. -a. a. 8.8 0.0 a. -a. a. 8.0 2.0 8. -a. 5]
8526092 11.5 91.8 3@ 8.0 0.0 8. -a. a. 8.8 0.0 8. -9. a. 8.8 8.0 8. -8. 8.
8526122 12.3 91.8 39 8.0 8.9 a. -8. a. 2.0 0.0 8. -8. a. a.a 0.0 a. -a. a.
e85z2veeZ 13.1 91.6 35 13.6 91.2 3@8. 32. -S. 15.9 91.5 184. 123. 149, 18.2 91.8 253. 162. 223.
852v12Z 13.7 91.9 23S 13.7 91.4 35, 29. a. 15.8 91.4 188. 181, 150. 16.2 92.5 238. 131, 213.
285280082 14.1 92.5 35 14.4 91.8 35. 45. 8. 16.3 92.2 185. 68. 155. n.0 e.a a. -8. a.
852812Z 14,8 92.8 30 15.8 92.8 3@. 12. 8. 16.8 92.4 183. B84. 158. 8.0 8.0 8. -o. a.
85298@Z 1S5.5 93.1 38 15.8 93.8 3. 48. a. 8.a 8.9 5] -a. a. 8.8 8.0 a. -0. a.
852912Z 15.4 93.8 ZS5 8.8 a.a 8. -a. a. 8.8 8.0 8. -8. 8. 8.0 8.8 8. -9. a.
8530002 17.1 94.8 25 8.0 0.9 a. -a. a. 0.0 0.9 8. -a. a. 8.9 8.8 8. -a, a.
8530122 17.7 95.8 2@ 6.0 a.e a. -a. a. 8.0 8.8 a -8, a. e.a 6.8 8. -a. a.
ALL FORECASTS
WRNG 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 33. 92. 147. a.

AVG RIGHT ANGLE ERROR ) 1S. 7. 144, a.

AVG INTENSITY MRGNITUDE ERROR 1. 153, 218. 8.

AVG INTENSITY BIRS -1 153. 218, a.

NUMBER OF FORECASTS S 4 2 a

DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 972. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 18. KNOTS

30



2. 1981-82 TROPICAL CYCLONE BEST

TROP ICAL CYCLONE 25-81
BEST TRACK DATA

BEST TRACK WARN ING 24 HOUR FORECAST
ERRORS ERRORS

MO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND

e72512Z2 11.8 86.7 28 8.8 8.9 8. -8. 8. 8.9 0.0 8. -o. a.
er26e8Z 11.3 €6.2 25 8.0 8.0 8. -8. a. 8.0 0.0 8. -8. a.
pr2612Z2 10.4 B86.1 25 8.0 8.0 8. -8, a. 8.0 8.0 8. -o. a.
er27eeZ 10.0 B85.3 3@ 1.5 83.5 25. liB. -5. 11.6 8!.3 25. 206. e.
er2712Z 18.7 84.3 25 9.8 84.4 25. 30. 8. 11.7 82.8 20. ll16. a.
ar280082 11.6 84.8 25 (2.5 83.1 25. 113. f. 0.0 8.0 8. -o0. a.
9728122 12.5 84.6 20 0.0 0.0 8. -8. a. 8.0 8.0 8. -o0. f.
ALL FORECASTS
WRNG 24-HR 48-HR 72-HR
AVG FORECAST POS1T ERROR 85. 161. f. f.
AVG RIGHT ANGLE ERRDOR €s. 158. 8. a.
AVG INTENSITY MAGN1TUDE ERROR 2. a. a. 8.
AVG INTENSITY 81RS -2. a. 8. a.
NUMBER OF FORECASTS < 2 4] 4]

DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 307. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 9. KNOTS

TROPICAL CYCLONE 26-81
B8EST TRACK DATA

8EST TRACK WARN ING 24 HOUR FORECRST

ERRORS ERRORS

MO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND
1920982 7.2 84.3 20 8.9 0.8 8. -o8. a. 8.8 8.9 8. -8. 8.
1920122 8.4 85.8 25 8.0 8.0 8. -o. 8. 8.0 8.0 8. -@. a.
1821002 7.8 85.7 25 8.0 8.0 8. -8. a. 8.0 0.0 8. -o0. a.
1921122 7.8 84.4 30 8.5 84.9 48. Sl. lB. 10.7 B82.6 50. 167. Sk
1922082 8.6 B84.3 35 9.8 B83.7 45. 43. 18. 10.8 8l1.1 68, 267. 18.
1822122 9.4 85.1 45 8.1 84.9 45. 22. 8. 10.6 84.! 58. 156. -5.
1923082 11.4 35.4 58 18.2 B84.8 50. 68. 8. 12.4 83.8 68. 139. a.
1823122 12.8 85.5 S5 12.7 85.1 68. 24. 5. 14.8 83.1 55. 65. ~l1@.
1924982 14.4 35.8 68 14.6 B85.1 68. 13. 8. 18.7 85.2 55. 185. -18.
1824122 15.9 B4.2 65 15.5 84.2 65. 30. 8. 7.4 81.4 65. 140. a.
1925002 15.7 83.9 65 16.8 83.7 65. 21. 4] 18.2 81.8 65. 80. 5.
1925122 16.2 B83.5 65 16.4 83.3 65. 17. 8. 18.2 83.7 €8. 95. 15.
ie26eBZ2 17.5 B83.8 €8 17.6 83.2 65. 13. 5. 20.2 84.8 55. 147. 280.
1826122 19.2 B82.4 45 18,8 B82.3 €8. 25. 15. 20.4 7?79.8 5S@. 13. 2S.
1927002 20.90 B8l1.4 35 28.5 B81.8 45. 38. 10. 8.0 ] 8. -8. a.
127122 28.5 79.6 25 28.7 73.6 35. 12. 10. 8.8 8.8 8. -o. a.
ALL FORECASTS
WRNG 24-HR 48-HR 72-HR

A/G FORZCAST POSIT ERROR 39. 133. 257. a.

AYG RIGHT AMGLE ERROR 17. g8, 203. a.

AVG INTENSITY MAGNITUDE ERROR 5. 10, 11, a.

AYG INTENSITY B1AS 5. 5. -25 a.

NUMBER OF FORECRSTS 13 I 9 4]

DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 1158. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 13. KNOTS

31

TRACK DATA

OO

P

OO

PO

OO OOLADDONN—~DNOO®

48 HOUR FORECAST
ERRORS
DST WIND

SIT

[N s Rl o

OO EOOm@

WIND

OO

-8.
-0.
-0.
-0.
-0.
-0.
-0.

OO

48 HDUR FORECAST
ERRORS
WIND DST WIND

SIT

e.
a.
a.
50.

o5
[§

50.
65.
45.
45,
45,
45.

-8.
-0.
-0.
336.
. 427,
192,
151.
166.
374.
189.
147.
. 332.
-0.
-0.
-0.
-0.

a.
a.
8.
~S.
18.
-15.
a.
-20.
-15.

10.

N
OO



TROPICAL CYCLONE 28-81
BEST TRACK DATA

8EST TRACK WARN ING 24 HOUR FORECRST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
MO-/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
1103982 7.3 94,0 20 8.8 8.8 8. -8. a. 8.9 0.9 8. -0. a. 8.8 9.9 . -8. a.
1183122 7.8 92.8 25 0.0 8.8 8. -8. 8. 8.8 0.0 8. -0. a. 8.8 8.8 8. -8. a.
llpdeBZ 8.7 91.8 3@ 8.5 92.5 35. 43, S. 11.8 99.5 5@, 46. 25. 13.7 87.9 65. 138. 35.
1104122 9.6 99.8 39 1@.1 998.9 d4@. 31. 19. 12.7 87.8 5@. 113. 25. 15.8 84.3 68. 243. 25.
11eSe@z 18.5 B89.9 25 11.4 99.80 4@. 54. 15. 14,2 58.9 50. 168. 20. 15.6 84.2 S55. 239. 1S.
{15122 11.1 88.8 25 11.5 88.5 49. 30. 15. 12.9 85.6 4. 97. 5. 14,1 81.7 35. 288. -S.
{1ge@BZ 11.4 87.8 3B 1!1.8 87.5 49. 30. 10. 13.80 84.8 58. 84. 18. 14.2 81.8 68. 245. 15,
116122 11.7 86.7 35 11.7 87.3 4. 35. 5. 12.7 84.4 58. 3@. 18. 14.8 81.1 6€B8. 299. 15,
11eveez 11.9 B85.7 48 11.9 86.0 45. 18. 5. 13.7 83.8 55. 126. 18. 16.8 81.5 65. 355. 15,
1107122 12.4 84.8 48 12.7 85.8 45. 21. 5. 14,2 82.4 55, 218. 18. 17.5 68.2 68. 485. 10.
1198082 12.7 85.7 45 13.6 84.5 5B. 88. 5. 15.8 82.8 6€8. 271. 18. 19.5 81.5 ©55. 476. a.
{ip812z 11.8 85.2 45 13.7 84.2 55. 128. 1@. 14.9 B2.6 65. 213. 1S5. (6.7 88.8 50. 307. -S.
1199982 11.5 B84.2 S@ 12.4 84.8 60. S55. 18. 3.8 62.6 65. B67. 10. (4.8 80.8 70. 297. 10.
1189122 11.4 83.2 58 12.8 83.2 S5S5. 36. 5. 12.4 81.8 45. 6. -18. 12.8 81.8 35. 188. -38.
i11egBz 11.6 82.2 55 11.9 83.8 SB. 96. <~S5. 12.1 82.5 49. 141. -208. 12.4 88.5 35. 162. -35.
118122 11.6 81.2 55 11.7 83.8 45. 186. -18. 11.8 B81.6 35. 146. -30. 8.0 0.0 8. -8. 8.
1111@g82 11.4 B88.2 60 11.8 79.6 45. 43, -15. 12.6 76.4 50. 147. -28. 13.8 72.4 55, 281. -25.
1111122 11.2 79.2 65 11.8 78.6 S@. 5@. -15. 12.4 75.2 55. 144, -28. 13.8 71.3 55, 287. -38.
1112882 (8.9 78.2 7B 11.2 ?7r.8 55. 3@. -15. 11.6 74.8 65. 97. -15. 12.6 78.9 65. 236. -25.
1112122 1.8 77.2 7S 11.3 76.3 65. 25. -19, 11.6 74,6 75. 65. -18. 12.4 71.3 88. 164, -S.
1113882 11.2 76.4 80 11.4 75.8 75. 37. =5. 12.1 73.0 90. 111, 8. 12.8 69.8 B85. 223. S.
1113122 11.7 75.7 85 11.8 75.5 85. 13, 8. 12.6 73.6 95. 29. 18. 13.8 78.6 98. 135. 28.
1114902 12.1 74.9 90 11.9 ?75.1 98. {7, 8. 12.8 r3.8 95. 2!. 1S5. 13.6 72.4 98B, 47. 25.
1114122 12.6 74.1 85 12.5 74.2 99. 8. 5. 13.1 72.2 98, S1. 2B8. 13.6 69.2 88. 61. 25,
1115082 13.1 73.6 88 12.8 73.2 95. 38. 15. 13.6 71.8 B85. 47. 20. 14.6 68,3 75. 57. 30.
1115122 13.6 v2.9 78 13.8 72.5 88. 26. 1B. 15.4 70.5 6@. 92. 5. 16.4 67.1 5Se. 175. le.
111eBB2 14,8 7!.7 65 15.2 72.5 ?75. 86. 18. 17.2 78.8 65. 225. 20 19.9 66.2 68. 320. 25.
1116122 13.9 78.2 S5 15.8 71.2 6€@. 88. 5. 16.1 69.8 45. 202. 5. 17.2 66.4 30. 263. 0.
1117082 13.7 68.6 45 14.1 69.8 5SB. 74, 5. 14.6 67.5 4B. 153. 5. 16.0 65.8 38. 226. 5
1117122 13.5 66.8 48 13.8 65.4 45. 84, 5. 14,4 61.9 38. 85, 4] 8.8 8.8 8. -8. a.
1118882 * 13.8 65.8 35 14.8 64.7 4B, 21, 5. 14.8 68.6 38. 64, S. 0.0 8.8 8. -8. 8.
1118122 14,08 63.3 38 13.8 63.2 35. 13. S. 0.9 8.0 B. -8. a. 8.0 8.8 8. -8. a.
1119092 14.8 61.7 25 8.0 9.8 8., -0. 2. 0.0 0.8 8. -8. 2} 8.0 8.8 8. .-8. a.
ALL FORECARSTS
WRNG 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 47. 115. 228. a.

AYG RI1GHT ANGLE ERROR 26. 23 151, a.

AYG INTENSITY MAGN1TUDE ERROR 8. 13. 17. a.

AVG INTENSITY B1AS 3. 4. B4 a.

NUMBER OF FORECASTS 30 29 26 4}

DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS  2195. NM

AVERAGE SPEED OF TROPICAL CYCLONE 1S 11. KNOTS

TROP 1ICAL CYCLONE 308-81
BEST TRACK DATA

BEST TRACK WARN 1NG 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
MO-DR/HR FOSIT WIND FOSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
12021682 11.6 132.3 1S 8.8 0.8 8. -0. 0. 8.9 8.6 0. -0. a. 8.8 0.9 8. -0. a.
1283862 11.2 131.2 IS5 8.8 8.8 8. -8. 8. 8.9 8.9 8. -8. 8. 8.8 8.9 8. -8. a.
1203162 11.9 138.8 20 8.8 8.9 8. -8. a. 8.2 8.9 8. -0. 8. 8.8 0.8 8. -8. 8.
1204062 11.4 128.6 20 2.8 0.g¢ 8. -8. a. 9.8 8.9 8. -8. 2. 0.0 0.9 8. -0. 8.
1204182 11.9 126.8 25 0.0 8.9 8. -8. 2. 0.0 8.8 8. -8. 2. 0.0 8.0 8. -o. a.
1205062 12.2 124.9 25 8.8 8.8 8. -8. a. 8.9 0.0 8. -8. a. 8.8 8.8 8. -0. a.
1285182 12.5 122.6 39 8.8 8.8 8. -8. 8. 8.8 8.9 8. -8. 2. 2.8 8.8 8. -8, 2.
1206062 14.4 120.5 35 14,5 128.5 35. 6. p. 18.9 118.5 38. 5S1. 18. 8.8 0.0 8. -8. a.
1286182 15.8 119.3 25 16.8 119.8 35. 7. 1@. 21.2 118.8 25. 198. 18, 0.9 0.8 8. -8. 8.
12aress 18.8 17,6 20 198.6 117.8 35. 35. 15. 8.2 8.8 g. -8. 2. 8.8 8.8 8. -o. 8.
297132 29.8 115.3 IS 2.8 8.9 8. -8. a. 2.8 8.8 8. -8. 2. 8.9 0.8 8. -8. 8.
ALL FORECASTS
WRNG 24-HR d48-HR 72-HR
AVG FORSCAST POSIT ERROR 20. 124, . 2}
AVG RIGHT ANGLE ERROR 29, B8. 8 8
AVGE INTINSITY MAGN1TUDE ERROR 8. 19. 2] g
AVG INTZNSITY BiAS 8. 18. 2] 3}
NUMBER QF FORECASTS 3 2 2] 3}

DISTANCS TRAVELED BY TROPICAL CYCLONE 1S 1245. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 21. KNOTS
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TROPICAL CYCLONE 32-81
BEST TRACK DATA

BEST TRACK WARN ING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
MO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND

1218182 9.5 179.6 25 8.0 B.0 8. -@. a. 0.0 B.o 8. -o. a. a.8 8.p 8. -o. a.
1219062 18.3 169.4 2@ 8.0 a.e 8. -o. a. 0.0 8.8 8. -o. a. a.e 2.0 a. -e. a.
1219182 11.9 167.9 4@ 8.0 8.0 8. -a. a. 8.0 0.0 8. -a. a. a.e 8.0 a. -o. a.
1220862 13.4 166.2 55 13.6 166.8 3@. 37. -25. 17.5 165.2 50. 15@8. -25. 21.2 166.1 60@. 305. -45,
1220182 14.8 164.5 65 15.8 164.9 d48. 26. -25. 1B.5 163.6 6@. 123. -3@., 22.5 164.2 60. 249. -40.
1221@6Z 15.9 163.2 75 16.1 163.3 7@. 13. -5. 1B.7 161.8 7@8. 57. -35, 21.1 163.9 5@. 93. -4@.
1221182 16.8 162.4 9@ 16,8 162.3 80. 6. -18. 20.8 161.9 7v5. 74, -25. 22.8 1€5.8 5@. 79. -25.
lzeeeez 17.8 162.1 185 17.8 162.3 8@. 1. -25. 20.8 162.5 75. 43. -15. 23.8 164.4 55. 196. -5.
1222182 18.8 162.2 1@ 19.@ 161.8 75. 26. -25. 21.4 162.5 65. 112. -1@. 24.1 165.2 5@. 122. a.
1223062 19.7 163.2 98 19.8 163.1 85, 8. -5. 21.8 165.! .v@. 25. 1@8. 23.1 168.2 55. 169. 1@.
1223182 20.8 164.4 75 208.9 164.2 80. 13, 5. 22.8 167.8 65. 66. 15. 24.9 178.6 5@. 291. {@.
1224962 21.5 165.4 60 21.6 165.8 7@. 23, 10. 22.8 169.8 55. 285. 1@. 23.8 172.8 45. 441, 10.
1224182 22.2 166.8 5@ 22.2 167.32 55, 7?72, 5. 24.8 178.2 35. 2rl. -5. 25.9 173.6 25. 549, -5.
1225062 22.@ 165.4 45 22.2 165.8 45, 25. 4] 23.1 168.8 3@. 175, -5, 2.0 a.e 8. -a. a.
1225182 22.2 165.7v 4@ 21.8 165.8 4@, 25, 8. 23.8 167.3 3@. 1r2. a. a.e 8.0 a. -a. a.
1226862 22.2 165.9 35 22.9 165.6 35. 35. 8. 22.4 165.9 3@. 128. S. B.B 2.0 a. -0. B.
1226182 22.7 164.2 3@ 22.6 164.8 3@8. 34. a 8.0 a.e . -@. a. 8.0 a.e . -a. a.
1227062 23.3 163.8 25 8.0 a.e . -eo, a a.e 8.0 a. -ao. a. a.e 8.0 a. -a. a.

ALL FORECASTS
WRNG 24-HR dB-HR 72-HR

AYG FORECAST POSIT ERROR 25. 123. 240, a.
AYG RIGHT ANGLE ERROR 19. 93. 148. a.
AYG INTENSITY MAGNITUDE ERROR 10, 15. 19. a.
AYG INTENSITY 8IRS ~7. -8, -13. 4}
NUMBER OF FORECASTS 14 13 1@ a

DISTANCE TRAVELED B8Y TROPICAL CYCLONE IS 1261. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 12. KNOTS

TROPICAL CYCLONE 33-81
BEST TRACK DATA

BEST TRACK WARN ING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
MO/DR/7HR FOSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
121reez 9.1 68.8 20 a.e 2.0 a. -a. a. 8.0 2.0 8. -e, a. 0.0 8.8 e. -o. a.
1217122 18.5 53.2 25 B.0 a.e . -B. B. 8.2 0.0 8. -8. B. 0.0 8.9 a. -o. B.
1218082 11.2 57.2 30 8.0 a.e 4] -a. a. 8.0 a.e . -e@. a. 8.8 8.0 a. -o. a.
1z18l2Zz 11.8 55.1 3@ 8.0 8.0 a -a. a. a.e 0.0 8. -a. a. 0.0 a.e a. -e. a.
121%eez 108.5 53.1 3@ a.e a.e a -a. a. 2.0 a.e a. -a. a. a.e a.e a. -o. a.
1219122 11.2 s58.7 35 8.9 8.9 a -a. B. .0 .08 a. -o. B. a.e 8.0 a. -@. a.
1220002 11.4 48.2 40 0.0 a.a 8. -o. a. 8.0 8.0 a. -a. 5 8.0 8.0 a. -o. a.
1228122 13.5 4r.2 40 a.a 0.0 8. -@. a. a.a 8.0 a. -a. a. 8.0 8.0 a. -e. a.
1221882 13.9 45.2 35 8.0 2.0 a -a. a. 8.0 2.0 a. -e. a. 2.0 8.0 a. -a. a.
1221122 14.2 44,3 48 14.5 44,3 35 18, -5. 16.6 42.8 5B. 32. -15. 17.8 37.9 49, B5. -15.
1222902 15.2 43.6 5@ 14.6 43.6 40 36. -18. 15.9 41.8 48. 184, =35, 16.2 38.8 20. 122. -30.
1222122 16.1 42.2 65 15.8 42.8 45. 39. -208. 17.8 48.6 4@8. 91, -15. 17.8 38.8 3@. 183, -20.
1223082 17.2 40.6 7 6.6 41.2 55, 5B. -29. 17.5 3B8.5 4. 50. -19. 17.B 36.9 30. 52. B.
1223122 17.7 38.2 55 17.9 39.6 6@. 26. S. 18.6 37.8 4B. 69. -1@8. 18.8 34.5 25, 127, a.
1224e8Z 18.8 3r.6 S8 17.8 37.9 6@. 13, 1@8. 1B.2 35.8 45. 59. 15. 0.0 8.0 a. -9, a.
1224122 17.8 35.4 SB 1B8.4 36.5 d45. 36. -5. 19.4 34.2 25, 162. a. a.e 8.9 8. -@. a.
1225082 17.4 35.2 3@ 17.5 35.2 35, 6. 5. 0.0 8.0 B. -8. a. a.e .9 B. -@. B.
1225122 16.7 34.2 25 a.e 8.0 a. -a. a. 8.0 0.0 8, -a. a. a8.e 8.0 a. -@. a.
ALL FORZCASTS
WRNG 24-HR 48-HR T72-HR

AYG FORICAST POSIT ERROR 28. el. a8, 8.

AVG RIGHT ANGLE ERROR 17. 42. 62. a.

AVG INTENSITY MAGNITUDE ERROR 10. 14, 13. a.

AYG INTEZNSITY 8IRS =5. -10. 18k a.

NUMBER OF FORECASTS 8 4 5 4]

DISTANCE TRAVELZD 8Y TROFICAL CYCLONE 1S 1781. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 17. KNOTS
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TROPICAL CYCLONE @1-82
8EST TRACK DATA

8EST TRACK WARN ING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
M3/DA/HR  POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
1223902 9.5 78.8 20 8.8 8.0 8. -o. a. 8.8 0.0 4] -0. a. 0.8 8.0 4] -0. a.
1223122 9.8 78.4 20 8.0 8.0 8. -o. a. 0.8 8.0 8. -o. a. 0.0 0.0 a. -o. a.
1232082 18.1 77.8 25 8.8 8.8 8. -B. 2. 8.8 8.8 8. -B. 8. 8.0 8.8 8. -0. a.
1230122 9.7 77.9 25 0.0 8.0 8. -0. a. 8.0 0.0 4] -0. a. 0.9 8.0 4] -8. 4]
1231082 10.5 78.2 30 8.0 8.0 a. -9. Q. 0.0 0.0 4] -a. a. 8.0 8.0 4] -0. a.
1231122 1.7 ?7.8 35 8.0 8.8 8. -B. a. 8.8 8.8 8. -o@. a. 2.0 8.9 4] -0. a.
gigleez 12.4 77.7 40 13.1 76.9 35. 63. -5. 14,2 73.3 S5. 254. 15. 5.3 69.8 78. 497. 35.
e1e112Z 13.8 ?7.6 45 14,3 76.8 S0 S1. S. 15.7 73.4 7?7@. 269. 30. 17.0 6£8.8 7S. 588. 45,
g1@200Z 13.5 77.6 40 14.8 7?76.9 5@. 88. 18. 16.4 7?5.2 €@. 183. 25. 17.9 71.4 S5@. 369. 20.
2le212z 13.8 r7.6 48 15.9 76.5 60. 141, 20. 18.B ?3.8 S5. 287. 25. 19.2 69.8 5@. 461. 25.
gleiedZ 14.3 77.5 35 14.6 77.0 S@. 34, 15. 15.3 76.9 35. 62. 5. 8.0 0.0 8. -0. a.
9103122 14.5 ?77.2 38 14,7 7?7.2 40. 12. 1@8. 15.7 76.9 30. 107. 5. 0.9 0.9 8. -0, 8.
91804902 14.3 76.6 30 14.2 77.3 30. 41, a. 0.9 0.9 a. -0. a. 0.0 0.9 8. -o. a.
g184122 14,2 ?75.9 25 8.8 8.8 8. -0. a. 8.8 0.0 8. -8. 8. 0.0 8.8 8 -8. 8
ALL FORECASTS
WRNG 24-HR 48-HR 72-HR
AVG FORZCZAST POS1T ERROR 67. 194, 453, a.
AVG RI1GHT ANGLE ERROR 27. 148, - 413, 8.
AVG INTENSITY MAGNITUDE ERROR 9. 18, 31. 8.
AVG INTENSITY BIARS 8. 18, 31. a.
NUMBER OF FORECASTS e 6 4 4]
DISTANCE TRAVELED 8Y TROPICAL CYCLONE 1S5 478. NM
AVERAGE SPEED OF TROPICAL CYCLONE 1S 6. KNOTS
TROPICAL CYCLONE 02-82
B8EST TRACK DATA
8EST TRACK WARN ING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
MO/DA/HR FOSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
B1ec@0Z 12.7 182.9 20 8.0 0.0 8. -0. a. 0.0 0.0 8. -o. a. 8.8 8.0 8. -8, a.
9106122 12.8 181.8 25 0.0 0.9 8. -o0. a. 0.0 8.0 8. -o. a. 0.0 8.0 8. -8. a.
8197082 13.0 188.4 25 0.0 0.0 8. -o0. a. 0.9 8.0 8. -@. a. 0.0 8.0 8. -o. a.
9107122 13.4 37.9 30 0.0 0.0 8. -0. a. 8.9 8.8 8. -@. a. 8.0 8.0 8. -o. a.
g1e8e@Z 13.8 95.5 35 0.9 0.0 8. -0. a. 0.9 0.9 a. -o. a. 8.0 0.0 8. -A, a.
e10812Z 13.7 33.4 35 13.8 93.4 380. 6. -5. 14.2 89.8 45, 183. -10. 15.0 B5.7 6@. 182, -15.
9109902 13.6 91.8 48 14.8 91.2 40. 27. 8. 14.4 87.2 5@, 126. -15. 15.2 83.8 €@. 191, -25.
91@912Z 13.3 88.3 55 13.5 88.7 S@. 26. -5. [3.8 83.6 68. ?3. -15. 14.2 808.9 65. 92. -30.
811e@e@z 12.8 35.8 65 12.9 86.8 65. 13, 8. 12.9 81.1 85. 5a. 8. 14.5 7?7.4 8@. 1081, -25,
g11el2Zz 12.6 83.8 75 12.6 93.3 85. 29. 18. 13.1 78.8 99. 188. -5. 14,6 ?75.8 88. 64, -35.
9111982 12.6 81.9 85 12.4 8B1.8 98. 13, 5. 12.7 ?7.6 85. 61. -z8. 13.5 73.6 808. 99. -40.
2111122 12.7 ©88.6 95 12.4 83.6 99. 18. -5. 12.7 77.3 80. 113. -35. 13.2 73.4 7?5. 2088, -35.
2112802 13.2 78.5 185 13.2 78.6 100. 6. -5. 14,6 75.8 115. 65. -5. 15.3 71.8 105. 171. -1@.
J11212Z2 14,8 73.9 115 13.2 7v6.2 118. S1., -5. 14.8 72.5 11@8. 142. 8. 15.6 69.1 1@0. 152. -15.
uliseaz 5.1 F4.8 120 15.2 7P3.8 115. 13. -5, r.4 69.2 118, 25. -5. 19.8 65.8 B5. 93, -25.
9113122 1.2 71.6 11@ 16.7 ?71.0 1@@. 46. -18. 18.6 66.2 85. 111. -38. 29.2 62.1 7?75. 196. -25.
7114282 .1 69.5 115 17.? 7@.0 l8@. 29, -15. 19.9 66.4 998. 21. -20. 20.8 6€3.2 80. 113. -10.
114122 7.9 63.8 115 17.8 68.1 95. 8. -20, 13.2 64.2 B85. 6€8. -15. 208.7 60.4 75. 179. -S.
g11seez 3.7 66.6 119 18,2 66.2 98. 26. -28. 20.8 62.7 80. 141, -18. 22.8 58.8 70. 231. S.
115122 9.2 55.4 1B@ 19.2 s55.3 11@. 6. 18, 208.8 63.0 %9. ?v0. 18, 22.6 61.8 75. 168. 15.
A115082 ‘7.4 34,7 93 19.6 S4.7 188. l2. 18. 20.8 63.8 €6, 83, 15. 22.5 61.3 7@. 133, 15.
24118122 0.7 &3.4 B9 13.4 64.0 BB, 38. 8. 19.8 61.7 €8. 8. 8. 28.5 S59.8 S8. 823, S
@l11rv@ez 18.7 62.1 65 13.8 62.1 65, 5. 8. 20.8 58.8 55. 62. 8. 22.7 55.8 45. 233. S
“11712Z2  19.9 61.8 60 19.9 68.8 €8. 5S6. 8. 20.9 58.1 5@. 38. S. 22.7 55.0 d48. 228. S.
A118e8Z2 28.7 S$9.3 55 21.8 S53.5 5S5. 29. 8. 22.8 57.0 5@. 122. 18. 25.2 54.2 45. 239. 15
118122 22.8 59.4 45 21.3 58.6 S55. 61. 18, 23.5 56.8 45. 118. 1@8. 25.2 55.2 30. 183, 5.
113802 22.0 S59.2 48 23.4 S59.3 S@. 25. 8. 26.8 S59.8 4@. 116. 18. 30.7 68.2 30. 185. 5.
119122 T2 33.8 35 24.2 S59.2 45. 22. 18, 27.6 S9.2 35. 94. l@. 2.0 8.0 a =3. 4]
13982 23,2 52.6 3B 25.4 S7.4 40, 66. 108. 28.2 S58.6 30. 54, Sk 8.0 8.8 B, -0. 5}
#122 #».2 33,4 25 26.8 S53.8 35. 42. 10, 8.8 8.8 a. -8. 8. 8.0 0.8 5] -a. 4]
21882 25.8 33.5 25 27.3 3B.8 30. SO. S. 8.8 8.0 8. -8. 8. 0.8 9.8 4] -8. 5}
ALL FORECRSTS
WRNG 24-HR 48~HR 7P2-HR
AVYG FORECAST POSIT ERROR 28. 8S. 161. 8.
G RIGHT ANGLE ERROR 18. 52, 183, a. .
ro'a INTEHZITY MAIGN1TUDE ERROR 7. 11, 17. a.
#/3 INTENSITY 81RS -0. -S. -10. 8.
iUi%ZER NF FORECASTS 26 24 22 4]

CIZTANCT TUAVELED 8Y TROPICAL CYCLONE 15 30856. NM

#YZRAGE <~ZED OF TROPICAL CYCLONE 15 17. KNOTS
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TROPICAL CYCLONE 83-82
BEST TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
M3-DA/HR  POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
0111122 7.9 93.5 20 8.8 8.9 8. -0. a. 8.8 8.8 2. -0. a. 0.0 8.0 a. -e. a.
8112802 7.7 94,2 25 8.0 8.0 8. -@. a. 2.0 2.9 a. -@. 2. 0.0 0.0 a. -o. a.
0112122 2.1 94.8 3@ 0.0 0.0 a. -o. a. 0.0 8.0 a. -@. a. 8.0 6.0 a. -o. a.
8113eeZ 8.7 394.9 32 8.8 94.8 35. B. S. 9<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>